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PREFACE. 



The basis of this monograph is an essay "On Sleep and 
Insomnia," published in the New York Medical Journal 
for May and June of this year. It has been very materially 
enlarged, and in some parts entirely rewi'itten, and is now 
published at the suggestion of several friends, who were of 
the opinion that it was deserving of a more permanent form 
than that afforded by the pages of a periodical. 

I am not without the hope, with them, that it may prove 
to be a useful addition to medical literature. 

]62 Wbkt Thirty -rounTH Stbebt, 

New Yobk, Oclober 25lh, ]B65. 
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ON WAKEFULNESS. 



CHAPTER I. 



niTRODUCTOKr. 

Phyeiology of Sleep. 

Before we cnn a,rrivt! at n correct idea, of llie paUiology 
of a disc.ise, we must form » clen.r conception of tbe 
physiology of tbe org;ina ami functions involved. It is 
impossible, tborDfort!, to unilciHtHTKl tbnt part of tbc 
tmbJL'Ot under co lie i deration wLifL reliites to Bleeplesfu 
aese, till we liave received well-dtfincd and true iioprcB- 
sions relative to the healthy performance of tbe function 
of sleep, and thi? condition of ihe brain during tlio stale 
of comparative (^uieHccnce which residls; and as recent 
investigations have thrown a great deal of light upon 
these subjects, it wii! not he unjirofllable to recall some 
of the principal points oonnected with them to oar 
recolleolion. 

1'he state of general reponc whiofa aocompRnics sleep 
is of especial value to the organism in allowing tbe nu- 
trition of the nervous tissue to go on at a gi'cater rate 
than its destructive metamorphosis. The same effect is, 
of course, produced upon tho other stroctures of the 
body ; but this is not of so much importance as regards 
them, for while we are fully uwake they all obtain a not 
inconsiderable amount of rest. Even those actions 

3 (9) 
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whieli are most oontinuoTis, sai'h ns ri-apirfitioii imd tlie 
piiUation of the buart, liuve ilist.iuct pcriitils ut' susjii'ii- 
fiiou. TLiis, after the oonCriictioQ and dlktatiou of the 
auricles and ventricles of tlio licu.rt, tlipre is nri intprval 
diit'iti^ wtiiuh tLe urgLiii is at reel;. This amonuts to ono- 
fourlli of the time retjuisite to make one pulsation and 
begin another. During sis hours of the twenty-four the 
heart ia, therefore, in a state of complete repose. If we 
divide tho respiratory act into three equal parts, one 
will be occupied in inspiration, one in expiration, and 
the other hy a period of quieRcence. Uuriuf; eight honr8 
of the day, therefore, the muscles of respiration and the 
lungs are inactive. And so with the aeveral glands. 
Each has its time for rest. And of the voluntary mus- 
cles, none, even during our moat untiring waking mo- 
ments, are kept in continued action. 

But for the brain there is no rest, except during sleep, 
and even this condition is, as we all know, only one of 
comparative quietude in many instances. 80 long as an 
individual is awake, ihore ia not a single second of his 
life during which the brain is altogether inactive; and 
even while be is deprived by sleep of the power of voli- 
tion, nearly every other faculty of the mind is capnhlo 
of being exercised; and several of them, as tho imtigin- 
ation and memory, fur instance, arc sometimes carried 
to a pitch of exaltation notoniinitrily reached liy direct 
and voluntary eiforts. But for tlie fact that all parts of 
the brain arc not in action at the same time, and that 
thus some slight measure of repose is afforded, it would 
probably be impossible for the organ to maintain itself 
in ft state of integrity. 

CaUsbs of Sleep. — The einthtg caune of natural and 
periodic sleep is undoubtedly to be found in the fact that 
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4b* brftin at stnted times Feels tlie necessity for repose, 
ani for rcplneing the suKsttinue which liaa been dcBtroyed 
by tli« active Jisotiarge of its ftiiiotions. The brivin ia 
no exception to the liiw wliich prevails throughout the 
whole ilomitin of orgiinic niiture, thiit ase canaes liecay. 
The following extract from Qnother work* hears npon 
this point, iititl I think tcmlB to il^i elucidation. 

" During life the tliilds and lisaues of the body are 
oonstrintly undergoing change. New matter ia deposited, 
and l.lie old in removed with ceaaeleas activity. The body 
may bo regarded as a complex machine, in which the 
law, that force is only generated by decomposition, is 
fully carried out. Every inotioii of the body, every 
pulsation of the heart, every thought which emanates 
from the encephalon is accompanied by tlic destruction 
of a certain amount of tissue. As long as food is sup- 
plied in abundance, and the usBtiniliitive functions are 
not disordered, reparation proceeds as rapidly as decay, 
and lifo is tho result; but should nutrition be arrested, 
by liny crtu*o, for any considembli' period, m-w matter 
C<!HSCs to be formed, and the organs, worn out, act no 
longer, and death ensues. 

"The animal body differs from any inorganic machine 
in the fact that it possesses the power of self-repair. In 
tho guwm-cngine, for instance, the fuel which serves for 
the production of steara, and subseijuently for the crea- 
tion of force, can do nothing toward the I'epair of the 
parts which have been worn out by use. IJay by liay, 
by constant attrition ami other causes, the engine be* 
camcs less perfect, and eventually trniHt be put in order 
by the workman. In the animal body, however, the 



* S«c III? author's TrcatUo on If^Kl^ae, pafje 9S. 
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mftterial which aervfie for the prtHluotion of force is thq 
hody itself, nnd the substances which arc taken as food 
are assimilated according to their character b; those 
organs and puits which require them. 

'■ The body is therefore undergoing continued change. 
Tho hair of yesterday is not the hair of to-day; the 
mascle which extends the ariu is not i<k ntically tho sumo 
muscle a,fU!r us before tt» action; old muterial has been 
removed nod new has been deposited to nn ei^uiil extent ; 
itnd though the weight and form, the chemical constitu- 
tion and hisCologicni character have been preserved, tho 
identity has been lost." 

All this is especially true of the brain. Its substance 
is consumed by every ihonght, by every action of the 
will, by every sound that ia heard, by every object that 
is seen, by evciy substance that is touched, by every 
odor that i» saielled, by every painful or pleasurable sen- 
sation, and so each iustiiut of our lives witucsse^i the de- 
cay of some portion of its umss and the formation of 
now material to take its place. The necessity for sleep 
is due to Che fact that during our waking moments the 
formation of the new aabalance does not go on as rapidly 
as the ik-oay of the old. The state of comparaEivo re- 
pose whieh attends upon this condition allocs the balance 
to be restored, and hence the feeling of freshness and 
rejnveiialion we experience after a sound and healthy 
sleep. The more active the mind the greater the neces- 
sity for sleep, just as with a steamer, the greater the 
number of revolutions its engine makes the more impera- 
tive is the demand for fuel. 

The power with which this cause can act is oftentimca 
very grea.t, and not even the strongest exertion of the 
will is able to neutraUze it. I have frequently fteea. 
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soldiers sleep on Iiorsehack during nigtit mnrclie?, nnd 
have often slept thus injaelf. Even when the most stir- 
ring events are transpiring, some of the purticipiiiits miiy 
fall asleep. Sentinels on pOHts of great dimgcr cimnot 
always resist the influence. To punish a mnn with lU'nth, 
'therefore, for yielding to an inexorable law of his being, 
ia not the least of thi; hjirbiirons customs whieh are still 
in force in civilized armies. Daring the battle of the 
Nile mnnj of the boys engiiged in hiindiog aininunition 
fell asleep, notwithstanding the noise nnd confusion of 
the action and the fear of punishment. And it is said 
that on the retreat to Corunna whole battalions of infan- 
try slept while in rapid march. Even the most acute 
bodily sufi'erings are not always authcient to prevent 
sleep. I have seen individuals who bad been exposed to 
great fatigue, and who had while enduring it mot with 
accidents requiring surgical interference, sleep through 
the pain caused by the knife. Damiens, who attempted 
the assassination of Louis XV. of France, and who was 
sentenced to be torn to pieces by four horses, was for an 
hour and n, htdf before his execution subjected to the 
most infamous tortures, with red-hot pincers, melted 
lead, burning sulphur, boiling oil, and other diabolical 
contrivances, yet he slept on the rack, and it was only 
by continually changing the mode of torture, so as to 
give a new sensation, that be was kept awake. He com- 
plained, Just before his death, that the deprivation of 
sleep was the greatest of all his torments. 

Dr. Foibes Winslow" i)iintcs from the Louisvillo 
fiifTin-Munllilif Mvdidtl Nfw» the following case : 

"A Chinese merchant had been convicted of murder* 



• On Obitoiirc IHstoscii of the Bntin, olc. London, 1860, p. 604, nol». 
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bg liis wife, and was soutenced to (lie ^y being deprived 
of sleep. This painful mode of dealh wae carried into 
effect under the following circuinstancea : The con- 
demned was placed in prison under ihe care of three of 
the police guard, who relieved each other every allornate 
hoar, and who prevented the prisoner falling asleep night 
or day. He thus lived nineteen days without enjoying 
any sleep. At the commencement of the eighth day bis 
suH'erings were so intense that he implored the authori- 
ties to grant him the bleHsed opportunity of being stran- 
gled, guillotined, burned to death, drowned, garotted, 
ftbot, quartered, blown up with gunpowder, or put to 
death in any conceivable way their humanity or ferocity 
couid invent. This will give a slight idea of the horrors 
of death from want of sleep." 

So much for the exciting cause of natural sleep. 
Boforo considering the other agents which may induce 
Bleep, it will be well to inquire into the ivimediate cause 
of this condition, and first we must endeavor to ascer- 
tain what changes, if any, take place in the brain itself 
which may give rise to sleep. 

It is well established as regards other viscera, that 
during a condition of activity there is more blood in 
their tissues than while they are at rest. It is strange, 
therefore, that, relative to the brain, the contrary do&- 
trino should have prevailed so long, and that even now, 
after the Bubjoct has been bo well elucidated by exact 
observation, it should be the generally received opinion 
that during sleep the cerebral tissues are in a state ap- 
proaching congestion. Thus Dr. Marshall Uall,* while 
contending for this view, also advances the theory that 



* ObaocviLtiiMifi in Mndicino. Sftfiond SariM. p. ST. 
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thnv is a. spocial set of mnsclei;, the (luty of which is, 
by assuming a condition of tonic contraction, ao to com- 
prcsB certain veins as to prevent the return of the blood 
from the heart. 

Dr. Carpenter* i« of the opinion that the first cause 
of deep in order of importance is the prcssuro exerted 
by diateniicil blood-vessels upon the encephalon. 

Sir Henry liolkiidt decliires that a " degree of proas- 
nre is essential to perfect and uniiorm sleep." 

Dr. Dicksouf regards an inciuasod determination of 
hlootl to the cerebrul mans, and ita coni(e({uent cotigfg- 
ticn in the larger vesaels of the bruin, as uccesBary to 
the induction of glecp. 

In hi.'* very excellent work on Epilepsy, I>r. Sievc- 
kiogS aaya: 

"Whether or not there is actually an increase in the 
.amount of blood in the brain during sleep, and whether, 
has been suggested, ibe choroid plexoaea become 
targid or not, we are unable to affirm otherwise than 
bypothctically ; the evidence ia more in favor of core- 
bra! congestion than of the opposite condition inducing 
sleep — evidonee supplied by phyaiology and pathology." 
Dr. Sicveking does not, however, state what this evi- 
dence is. 

Barthexll is of the opinion that during sloop there is 
a general plethora of the smaller blood-vesaels of the 



" Ari. Slap, Cf dlapcdia </t Anstoniy nnd PUyaiolugjr, tqI. It. pftit 
1, p. C8I. 

f CliapU'rn III! iVIuiit.al i'liynimliiicy. Luuilun, Itf'i'i, p. 1l)r>. 

J SMa;i ou Life, Slcop, Pnui, etc. riiilndclpliU. I8S2. pp. GS 
and C4. 

{ Bpilepey und EpiUptiform SeUure*. Louduii, 18GS. p. \'2S. 

H XouTciiiix Klcmentu df; In Sdciicc d« I'lIamniR. Sine Bdilian.. 
Parte, ISaS, toI. ii. p. T. el Buq. 
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whole body. He does not appenr to hiive «ny definit 
views relative to tlie comtitioii of the ccrtbrnl circula- 
tion. 

To come to more popular books thiiu those From whicli 
we have ijuoted, we find Mr. Li^wes,* when Bpenking of 
the causes of sleep, ivascitiDg that: "It is canscd bj fn- 
tigue, beoanae one of the natwtul coii9ef|iiencos of con- 
tinued action is a slight congestion ; and it is the amr/eS' 
tion which produces sleep. Of ihia there are many 
proofs." Mr, Lewes omits to specify these proofs. 

Macnishf holds the view that sleep is due to a do- 
termination of blood to the head. 

That a similar opinion has prevailed from very ancient 
times, it would be eusy to »how. I do not, however, 
propose lo bring forward any further citations on this 
point, except the following, from a curious old black- 
letter book now before me, in which the viowa expressed, 
though obscure, ure perhaps as intelligible as many mot 
with ill books of our own day: 

"And the holy scripture in sundrle places doth call 
death by the name of sleepe, which is meant in respect 
of the rcSLirreotion ; for, as after sleepe we hope to wnke, 
so ufter death we hope to rise aj^aine. But that doBni- 
tion which Pitnliis ^gineta niiikiHli »f sleepe, in my 
judgment, is most perfect where he saith; Sleepe is the 
rest of the pores animall, proceeding of some profitable 
humour moistening the braine. For here is shewed by 
vhat means sleepe ia caused; that is, by vapours and 
fames rising from the stomache to the head, where 
through coldness of the braine they being congealed. 



•Til.' P1ij-Hi(>kigjijrCoi«iiii>n Lire, Ni'w Vurli, 18i50, tol. ii. p. 305. 
t rhiloBopLy of Slnop. Scoond edition, 1850, p. 0. 
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doe stop the cotiduitex anri waies of the senses, and so 
procure sleepe, wbicli thing may plainly be perceived 
hereby; fur that immediately nfter meate wo are most 
prone to sleepe. because then the vapours ascondc most 
abandftDtly to the brnino, and such things as be most 
vaporous da most dispose to sleeps, as wine, milke, and 
such like."* 

The theory thit.t sleep is due directly to pressure of 
' WooiJ-TOsaels, filled to repletion, upon tliu cerebral tLssues, 
doubt>le-'<s originitt.ed in the fact that a comatose condi- 
tion may be thus induced. This fact bus long been 
knotvn. Servetus, among other physiological truths, 
distinctly annotmccs it iu his Ohri»tiani»mi Meefi'tutio, 
when be says: 

"£(■ qimiulo veittrieiili ila opphntur pituifn, ul arlerutf 
ipBie chloraiilU ea itmnergantur, tunc tttbito generatur 
tppaplexia." 

FerhAps the theory which prevniU at present, of «leop 
being <lue to the pressure of di^iteDded blood-v^g^cls 
npoti ihe choroid plexus, is derived from these words of 
Servetufl. 

That stupor may be produced by pressure upon the 
brain admitH of no doubt. It is familiarly known to 
physicians, surgeons, and physiulogials; the two former 
meet with instances due to pathological causes every 
day, and the latter bring it on at will in their labora- 
tories. But this form of coma and sleep are by no 
noans identical. On the contrary, the only point of 



• Thn Havnn ijf Hi>iil>li, ehipdy run'lo for thu ooitifoi-l of SlmleuU, 
anil oniiai^qiionrly rur hII IIii^hu iIiilI. liavH n cnrc I'or thirli' 1imi\iIi, oIc- 
Bj Tbuuiiu Uugan, Miu<t«r u( ArM and BsLoliDlur i}f Pbf »ia. LnridDii, 
, lOl:;. p. 332, 
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reseitiblnnce between the two consists in the fiict tliat 
botb are iiccouipmiied by * loss of volition- It is true, 
wc may often iirrive at a correct iiieii of n physiological 
prOL'ess from defermining thu c;iiisi39 arni ph<.-noiu«'iiii of 
its puthuiugicul variations, but such a eoiirso in alwjiyfl 
liable to kud to gi'cat errorii, and should be ooudiicted 
with ovory posaiblf prtcaiition. In the matter nudor 
eousidi-'ratiou it ia t^spocially of doubtful propriety, for 
the reason stated, that oonia i.t not to be rcj^.-injed as a 
modification of sleep, hut as a distinct morbid condition. 
Sir T. C. Morgan,* in alluding to the fact thai sleep 
has been ascribed to a congested state of the brain, for 
the reason that in apoplectic stupor the lilood-vessels of 
that organ are abnormally distended, objects to the 
theory, on the ground that it assimilateH a dangerous 
innlady to a natural and beneficial process. Be States 
(what was true at the timn ho wrote) that the condttioa 
of the circulation through the brain, during sleep, is 
wholly unknown. 

It i» important to understand clearly the difference be- 
tween stupor and sk'cp, and it is very certain that the 
distinction is not always mada by physicians; yet 
the causes of the two conditions have almost nothing 
in common, and the phenomena of each arc even more^ 
distinct. 

1. In the first place, stupor never occurs in the 
henlthy individual, while sleep ia a ncucasily of life. 

S. It ia eaisy to awaken n person from sleep, while it] 
is often impossible to aron.se bim from sl:upor, 

3. Ici sleep the uiinil is active, iu stupor it is as it 
were dead. 



* Skalohi!!! of the riii1u«opU; of Lifv. LuikIou. 181!), p. IBS. 
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4. PresBure upon ihe brain, intense congestion of 
its vessels, the circulation of poisoned blood through its 
aabstsDce cause stupor, but do not induce sleep. For 
the produclion of the latter condition a diminisbod sup- 
ply of blood to the brain, as will be fullj alown bere- 
ftfter, ts necessary. 

Perhaps no one agent so distinctly points out the dif- 
ference between sleep and stupor ua opium and its several 
preparations. A small doso of this medicine acting as 
a stimulant increases the activity of the cerebral circula- 
tion, and excites a corresponding increase in the rapidity 
and brilliancy of our thoughts. A larger dose lessens the 
tamount of blood in the brain, and induces sleep. A very 
large dose soinctioius iliiuinishcs tht^ power of the whole 
nervous eystem, lesscnB tlie activity of the respiratory 
function, and hence iillows blood which has not been 
properly subjected to the influence of the oxygen of tho 
attnoiiphere to circulate through the vessels of the brain. 
There \» nothing in the opium itself which produces ex- 
citement, ilccp, or stupor, by any direct action upon the 
bruin. All ita effects ure due to its inflnenco on the 
bfiiirt and blood-vesacls. through the medium, however, 
of the n(-rvous system. Tliia point ciin he mii.de plainer 
by adducing the results of some cxpurimL-nt» which 1 
have lately performed. 

Erpuriment,. — I placed three dogs of about the same 
aizi^ under the influence of cblorofortn, and removed 
from each a portion of the upper surface of the ekuU 
an inch Mi|Un.ro. The dnra niiiter watt also removed, and 
thi> brain exposed. After cbe effects of the cbluroforui 
bad passed off — some three hours subseipmut to the oper- 
ation — I administered to nnuibor oui! thf fourth of » 
grain of opium, to number two a grain, and to number 
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three twogrnina. The brain of each was at the time in 
a iiei-fecll; naliinil condition. 

At first the circulation of the blood in the brain was ren- 
dtred more active, and the respiration became more hur- 
ried. The hlood-vessela, an seen through the openings 
in the skulls, were fuller and redder than before the 
opium nas given, and the brain of eaeh animal rose 
through the hole in the cinniiim, Verj soon, however, 
the uniformity which prevailed in these respecta was 
destroyed. In number one the vessels remained mod- 
erateiy distended and florid for almost an hour, and 
tlien the brain alowly regained its ordinary appearance. 
Id number two the active congestion passed ofl' in less 
than half an hour, and was succeeded by a condition of 
very decided shrinking, the surface of the brain having 
fallen below the surface of the skull, and become pale. 
As these changes supervened, the animal gradually sank 
into a sound itleep, from which it could easily be awak- 
ened. In number three tho surface of the brain bo- 
cii.me dark, iilmuat black, from the circulation of blood 
containing a superabundance of carbon, und owing to 
diminished action of the heart and vessels it ,«ank below 
the level of the opening, showing, therefore, a dimin- 
ished amount of Mood in its tissue. At the same time 
the number of respirations per minute fell from 26 to 
14, and they were much weaker than before. A condi- 
tion of complete stupor was also induced from which tho 
animal could not be aroused. It persisted for two 
hours. During lis entitinuance, sensation of all kind 
was abolished, and tiie power of motion was altogether 
lost. 

It might be supposed that llio conditions present in 
oumbcrii two and three differed only in degree. Thut 
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thiH was not the caae ia shown by the following experi- 
ment: 

Experimmt. — To the dogs two and three I administered 
on the following day, as before, one and two grains of 
opium respectively. As Boon as tlic effects began to be 
manifested upon the condition of the brain, I opened the 
trachea of each, and, inserting the noz;(le of » bellows, 
begun tbu process of iirtifii;i'il respiration. In both dogs 
t^tt congestion of the blood-veaBols of the brain disap> 
peared. The brain became collapsed, and the animals 
full into a sound sleop, from which they were easily 
awakened. If the action of the bellows was stopped and 
the animals were left to their own respiratory eflorts. no 
cliange ensued in number two, bat iu number three the 
Kurfiice of the brain became dnrk, and stupor resulted. 

In order to be perfectly assured upon the subject, I 
proceeded as follows with another dog : 

Experiment. — The animal was trephined as was the 
others, and five grains of opium given. At the same 
lime the iraeheawas opened and the proceaa of artificial 
respiration instituted. The brain became slightly con- 
gested, then collapsed, and sleep ensued. The sleep 
WHS sound, but the animal was easily awakened by 
tickling its ear. After I bad continnod the process for 
an hour and a quarter, I removed tho noKzIe of the 
bellows, and allowed the animal to brcatbc for itself. 
Iiiinii'diatdy the vessels of tbo bratn were filled with 
blaok blood, and the surface of the braiu assumed a very 
dark appuurauee- 

Tbe dog could no longer be aronscd, and died one hour 
and a quarter after the process was stopped. 

I have only statdl those points of the experiments 
cited which bear upon the subject under consideration, 

3 
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rpHprving for anottir'r occasion others of great interewT 
]l i.i, liowi'vcr, sliowii thiit ft small dose of opium excites 
tbc mind, beciiuac it iiicreuaeB tlie umount of bloo<l in 
tlic liraiij; tlint ii. intjikTiito dose ciuses sleep, because 
it l(!Hae>i8 tlit^ tiiniriint of Irloud; uud thtit u large ilose 
proddoea stupor by impeding the rcspinitory process, 
and heiioe allowing Mood loiuicd with carboo, aud ther«- 
fori! poisoiioufl, to iiirculati? lliroiigh the liruin. 

It is also shown that tho condition of the braiti dnrinj 
stupor ia very difl'erent from that wliiish exirite during 
steep. In the one cuse itB vesaels are loaded with dark 
blood ; in the other they are comparatively empty, and 
the blood remains florid, 

I think it will be suffieiently established, in the course 
of these remarks, that sleep ia directly caused by the 
circulation of a less quantity of blood through the cere- 
bral tisnutis tbnu truvcrscs them while we aro awake. 
This is tlie imtuediate cause of healthy sleep. Its ex- 
citing cause is, «swo have seen, the necessity for repair. 
The condition of tlm lirnin which is favorable to sleep 
may also he induced by vnrioiiH other cauees. such aa 
heat, cold, narcotics, iuifosthetici<, intoxicating liquors, 
loH» of blood, etc. If these agents are allowed to act 
excessively, or others, such as uarbuiiio oxidp, and iill 
those which interfere with the oxygenation of the blood, 
are permitted to exert their influence, stupor results. 

The theory above enunciated, although proposed in K 
iDodilied form by Blumcnbach several years since, An< 
subuetjucntly anppnrtcd by facts hrnngbt forward byJ 
other observers, has not been received with favor by n.n] 
oousiderablu number of phyfiiologists. Before, therefore,! 
detailing my own experience, I propose to adduce a few 
of the must striking proofs of its correctness which X, 
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jbsve been able to collect, together with the opinloDa of 
Bome of those iiif|uirers who have recently studied the 
subject from tliis point of view. 

Bluuieiibrtcli* ilftiiils tile case of n young man, eigh- 
teen yeiirs of ago, who had fallf-n from no eminence and 
fractured the frontal bone, on the right side of the cor- 
onal suture. After recovery took place a hiatus re- 
mained, covered only by the integument. While the 
young man wna awake this ch&nm vina (guile saperfieinl, 
but as soon as sleep ensued it became very deep. The 
cL»ngo was due to the fact that during sleep the brain 
vtaB in a collapsed condition. From a careful observa- 
tion of this case, as well aa from a consideration of the 
phenomena attendant on the hibernation of animals, 
Bluinenbachf arrives at the conclusion that the proxi- 
Bittlc cauBo of sleep consists m a dUuiniahed flow of oxy- 
genated blood to the brain. 

Playfairl thinks that sleep is due to *'» diminbhed 
supply of oxygen to the brain." 

Uf ndyS states that there was, in 1821, at Montpcllier, 
n womau who had lost part of her skull, and the brain 
and its iDembmnes lay bare. When she was in deep 
sleep the brain rerauiiicd motionless beneath the cre»t of 
the cranial bones; when shtj was dreaming it became 
somewhat elevated; and when she was nwakc it was pro- 
truiled through the fissure in the skull. 

Among tile most striking proofs uF tbo correetncSH of 
the view that sleep is due to diminished flow of blood to 
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the head, are the experiments of Dr. Alexander Flenw 
ing.* late Professor of Medicine, Queen's College, Cork. 
Ihi» observer states, tliat while preparing s lecture on 
th« mode of operation of narcotic medicines, lie coa- 
ccirod the idea of trying the effect of compressing the 
carotid arteries on the functions of the brain. The 
first experiment was perFonnod on himself, bj a friend, 
vitb the effect of ciinsiDg immHlinte and deep aleep. 
The ftttempt was frequently made, both on hiraseif and 
others, and alwayt) with success. "A soft huraming in 
the ears is heard; a sense of tingling steals orer the 
body, and in a few seconds complete unconsciouanesa ' 
and insensibility supervene, and continue so long aa the 
pressure is maintained." 

Dr. Fleming adds, that whatever practical value xomj ' 
be attnclied to his obBervations, iheyare at least import- 
ant as physiological facts, aud as throiring light on the 
caases of sleep. It is remarkable that bis experimenia 
have received so little notice from physiologists. 

Dr. Bedford Brown,t of North Carolina, has recorded 
an interesting case of extensive compound fracture of 
the crantam, in which the opportunity was aSbrded him 
of examining the condition of the cerebral circulation 
while the patient was under the influence of an anaesthe- 
tic, prepiinitory to the operation of trephining beings 
performpil. A mixture of ether and chloroform was 
used. Dr. Brown siijs: 

" Whenever tbi; antusthetto influence began to suhaide,. 
tlie surface of th« brain presented a florid and it\JE>ot«d'< 
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arftncs. Tlie liemorrlmge increased, and the ForftC 
*lhe pulsation Wunme much, greiiler. At llieao liiiies 
80 grctit wuH tlic alterutLtc heuviug nud bulging of tho 
briLiii, licit, we wore cmnpelled t.o suspend operationa 
until tliL'j wLTo rjuieti-d by a repetition of the remedy. 
Then the pnlsations would diminish, the cerebral surface 
recede within the opening of the skull, as if by coll^ipse; 
the appearance of the organ becoming pale and shrunken 
with a cessation of the bleeding. In fact, we were con- 
vinced that diminiBliod vascubii'ity of the brain was :in 
invariable result of the impression of chloroform or 
ether. The changes above alluded to recurred sufliuicntly 
often, daring the progress of the operation, In connec- 
tion with the anEPHthetic treatment, to satisfy us that 
there could be no mistake n.s to the cause and effect. " 

It will be shown, in the course of the present memoir, 
that Dr. Brown's conclusions, though in the main cor- 
rect, arc erroneous so far as tbey relate to the effect of 
chloroform upon the cerebral circulation; nor docs it ap- 
pear that he employed this agent unmixed with ether, in 
the case which ho has recorded so well. lie has, proba- 
bly, based Itis remarks on this point upon tbc phcnotncmi 
observed when the compound of clhcr and chloroform 
was used — the action of pure chloroform, as regarde its 
effect upon the quautiEy uf blood circulating through the 
brain, being the rcFerse of that, which he claims for it. 

But the most pbiloKOpbiciU and mo.st carefully digested 
memiMr upon the proximate cause of sleep, wliich has yet 
been pnbliahed, is that of Mr. Durham.* Although my 
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own experiinGnts in tho »aiiie direction, and wliich wiU 
be hcreaftor detailed, were of prior dato, I che«rfally 
yield all the honor which may attach to the determJDa- 
tion of the question under consideration to this gentle- 
man, who has not only worked it out independently, but 
bae nnttdpated me sovcral years in the publication, be- 
fiidda carrying his researuhes to a much further point 
than my own extended. 

With the view of asecrtaining by ocular examination 
the vusfiiliir condition of the brain during "Icep, Durham 
pliLOcd a dof; under the influence of chloroform, and re- 
moved with a trephine a portion of bone an large as a 
shilling from the parietal region; the diini mater waaj 
also cut away. During the continuiinee of the nn^i^iithetie ■ 
infiuoncc, the large veins of the surface of the pia mater 
were distended, anil the smaller vessels were full of dnrk- 
colortd blood. Tlie longer the adrainistriition of tho, 
chloroform was continued, the greater was the congestion.) 
As the effects of this agent puased off, the anirosil sank 
into a. natural sleep, and then the coniUtion of the bruin 
was very materially changed. Ita surfaue became pals i 
and sank down below the level of the bone; the veins 
ceased to be distended, and many which had been full of 
dark blood conUl no longer be dietingnished. When the 
animiil was roused, the surface of the brain became auf- 
fiiat-d with a red blusb, and it ascended into the opening 
through the skull. As the mental excitement increased, 
the brain became more and more turgid with blood, and j 
innumerable vessels sprang into sight. Tho circulation 
was also increased in rapidity. After being fed, the 
animal fell asleep, and the brain again became contractodj 
and pale. In all these observations the contrast between 
the two conditions was exceedingly well marked. 
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To obviate any possible effects duo to stmosplieric 
pruKHure, watch-glasses were applieil to the opening in 
the (ktiU, and securely cemented to the edges with 
Canada balsam. The phonomena observed did not differ 
from those previously noticed; and, in fact, many repe- 
titions of the experiment gave like results. 

Diirliiiin, in the next place, iipplicil ligatures to the 
jugiiln.i' and vertebral veins, with the effect — as was to he 
expecleii^ — ^of producing intonso congestion of the brain, 
attonded witli coma. This hist conilition he very prop- 
erly aepnrates from sleep, which is never cituscd by 
pressure from the veiua. He likens sleep to the state 
induced by preventing the iiceess of hlood to the hraia 
through the curotid, hut does not allude to Fleming's ve- 
Bcarobcs on tins poiut. 

From his observations Durham deduces the following 
conclusions : 

"1, Procure of distended veins upon the brnin is not 
tlie cause of sleep, for during sleep the veins are not 
distended; and when they are, symptoms and appear- 
ances arise which differ from those which characterise 
sleep. 

" 2, During sleep the brain is In a comparatively 
bloodless condition, and the blood in the encephalic ves- 
sels is not only diminished in quantity, but moves with 
diminished rapidity. 

"3. The condition of the cerebral circulation during 
sleep \», from physical causes, that which is most favor- 
able to the nutrition of the brain tissue; and, on the 
other hand, tlie condition whiuh prcvaiU dunnj; waking 
is UHHOciatod with mental activity. becauHO it i« that whieh 
is most favorable to oxydution of the brain substance, 
and to various changes in its chemical constitution. 
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"4. The blood whicb is derived from the brain du 
sleep is distributed to the uliraentary and excretory 
organs. 

"5. Whatever increisea the activity of the cerebral cir- 
culation tends to preserve wakefulness; and whatever 
decrenECB the activity of the cerebral ciruuliition, and, at 
the same time, is not inconsistent with the geni-ral health 
of tbc body, lends to indnei; ami favor sleep. Such oir- 
unmstaaCL-s may aot primarily tbrouuh tbo norvoua or 
ihroagh the vusenlar Hystem. Among those which net 
through the nervoa.s system, may be instanced the pres- 
ence or absence of impressions upon the senses, and tliB 
presence or absence of exciting ideas. Aiumig tiio.tc 
which act through the vascular system, may be men 
tioned unnatumily or naturally iacrea»ed or decreasi 
force or frequency of the heart's notion. 

"G. A probable explanation of the reason why quies- 
cence of the brain normally follows its activity, is sug- 
gested by the recognized analogical fact that the pro- 
ducts of chemical action interfere with the continuance 
of the action by which ihey are produced." 

Having thus, in aa succinct a manner ae possible, 
brought forward the principal observations relative to 
the immediate cause of sleep, which up to the present 
have been published, I come, in the next place, to detail 
the resnlts of my own researches. 

In 1854 a man came under my observation who b«4, 
through a frightful railroad accident, lost about eighti 
square inches of hia skull. There was thus a fissure 
his cranium three incbea wide and six inches long. Tho 
lost portion consisttfd of a great part of the left parietal, 
and part of the frontal, occipital, and right parietal bones.' 
The man, who was employed as a wood chopper, was 
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Bnbjpct to sovcri; nnd frcqurnt cpilcptiu fits, during which 
I oftfii nttendcil him. In the conrsc of my obBtTvations, 
I soon bccamo uoquuintotl with the fuct thut, at the be- 
^nniiig «f the coinufose condition whith succeeded the 
fits, there was invariiihly nr elc-vfttioti of thiit portion of 
the aCHlp covering the deficienoj in the criininiu. As 
the atiipor ptisaod (iwiij, and sleop from which hti coidd 
Olisily be iiroiiscd eiitiiod, tlto ecn.lp grn.duallj beciiiiie 
dcprossed. When the wan was awake, the region of 
scalp in (|nestioti mas always nearly on a level with tbo 
upper siirfiicc; uf the ci'iiuiiii bones. I also noticed on 
sevcrhl oeciisiuus that during natural sleep the fissure 
lifts dcepur, and that In f.he instant of nwuking, the acatp 
covering it rose to a much higher level. 

After my attention was thus drawn to this subject, I 
observed thai in young infanta the portion of scalp cov- 
ering the anterior fontanelle waa always depressed during 
eleep, and elevated during wakefulness. 

During the summer of 1860 I undertook a aerieH of 
experiments, with the view of asccrtsining the condition 
of the cerebral circulation during sleep, of which the 
following is a brief absiract : 

A medium-sized dogwus trephined overthe left parie- 
tal bone, close to tlie sagittal suturt', hii.ving previously 
been placed uudv^r the full antusthelic influeuoc of ether. 
The opening made by ihe trupliine wati enliirgiid ivilh a 
pair of strong bone-forceps, so as to expose ihe dura 
mater to the extent of a full s((aare inch. This mem- 
brane waa then cut away and the brain brought into 
view. It was sunk below the inner surface of the skull, 
and but few vessels were visible. Those which could be 
perceived, however, evidently conveyed dark blood, and 
the wbole exposed surface of the brain uiu of a purple 
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color. Ae the anrestholic influence paswd olf, tliecircu- 
laliou i>f tile blooil iu the br-'iiii beitanii.' more iictivo.' 
The purple Lnu fiiileil a.va.y, »nit iininuroiis itiiifill vussels 
filled with red blood became viaible; at the aaoie time 
the volume of the brain increased, and when the animal be- 
came fully aroused, the organ protruded through the opeo* 
ing in the skull to such an extent that, at the most promi- 
nent part, its surface was move than a ([uarter of an ineli 
above the external surface of the cranium. While the 
dog continued awake, the condition and position of the 
brain remained unchanged. After the lapse of half aii 
hour, sleep ensued. While this state was coming on I 
watched the brain very attentively. Its volume slowly 
decreased; many of its smaller blood-vessels became in- 
visible, and finally it was so much contracted that its 
eurfsico, pale and apparently deprived of blood, waa far 
below the level of the cranial wall. 

Two hours subsequently the animal was again ether- 
ized, ill cirdur that the influence of the ether apoD the 
cerebral circulation might be observed from the com- 
mencement. At the time the dog was awake, and had a 
few minutes previously eaten a little meat and drunk a 
small (jiiantity of water. The brain protruded through 
the opening in the skull, ami its surface was of a piiik 
hue, with numerous red vessels ramifying over it. The 
ether was administered by applying to the muKzIe of the 
animal a towel foided into the shape of a funnel, and 
containing a small sponge saturated with the agent. 

As soon as the dog commenced to inspire the ether, 
the appearance of the brain underwent a change of 
color, and its volume became less. As the process of 
etherization was continued, the color of the surface 
darkened to a deep purple, and it ceaxcd to protrude 
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through the opening. Finally, when a static of coiujilule 
ansestheaia was reached, it waa peroeiveil that the sur- 
face of the brain was far below the level of the oraninl 
fissure, and that its vessels oonveyecl blank blood alouc. 

Gradually the animal regained ila conaciousness; the 
vessels resumed their red color, and the brain was agaiu 
elevated lo its former ^loaition. In this last experimeut 
there did not appear to be any congestion of the brain. 
Had this condition existed, it would have been difficult 
to account for the diminution in bulk, which certainly 
took place. There was evidently less blood in the cere- 
bral tissue than there had been previously to the etheri- 
zation; but this blood, instead of being oxygenated, waa 
loaded with cxcrcmentitinl matters, and con8er[uently 
WM not fitted to maintain the brain in a condition of 
activity. 

The following morning, the dog beino; quite lively, I 
removed the »tilures which had been placed in the skin, 
covering the hole in the cranium, with the view of ascer- 
tnining the effects of chloroform upon the brain, when 
introduced into the system by inhalation. Suppuration 
had not yet taken place, and the parts were in good con- 
dition. The opening in the .-^kull was completely filled 
by the brain, :i«d the surface of the hitter was traversed 
by n fircat many small vessels carrying red blood. The 
chloroform wit.s administered in the same way in which 
the ether had been given the previous day. 

In a few seconder the chnnge in color of the blood cir- 
inlating in the vessels begun to take place, but there 
teas no sinking of the brain below the level of the clia»m 
in the skull. On the contrary, its protrusion waa greater 
than before the commencement of the experiment. There 
wan thiiB not only uno.xygeniited blood circulating to too 
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gn*t an «xt«ot through th« farsin, but there ma re 
decided congesiioo. 

The foregoing experiments were &e<)i]eat)y repeated 
on other dog?, and also on rabbits, wiih like results. 
Within a short period I hare in part gone orer the 
ground again, witbont obwrriog an; eweotial point of 
difference in the eflect« prodncctl. 

1 have never repeated Fleming's experiment on the 
hnman subject, except in one instuiice, iid<1 tlien steep, or 
B condition rescmbliiigit, was instiiuttmeoui-ly prodnoed. 
As soon a« tlic priwsiirc was removed from the carotids, 
till) individuiil refinim-d bis oonseiousncs?. On dogs and 
rabbitA, Iiowen-r, 1 have performed it froqiientlj, nnd 
though if iho preaHure be continued for longer than ODfl 
minute, convnlaionB generally ensue, a state of iris<-n»i- 
bilily riisembling natural sleep h alwaya ihe first re- 
sult. Lately, I have had, tbrongh llie kiiidnvss of oij 
frit'iiil. Dr. Van Biiren, the niijiorliinity of cxainiu- 
itig a case which afibrda strong confirmation of the 
oori'ecltiess of the preceding views. It was that of a 
lady in whom both common carotids were tied for a cir- 
soid aneurism, involving a great portion of the right 
side of the scalp. One carotid was tied by the late l>r. 
J. Kearney Rogers, and the other by Dr. Van Bnren, 
seven years ago, with the effect of arresting the progress 
of the ilisonw. No peculiar symptoiDS were obaerved in 
Consc<|Ui'[i<;e of thcise opcralions, except the stipervention 
of persistent drowsiness, which was especially well 
marked after the lust operation, and which, even now, 
is at times quite troublesome. 

Wo thus SCO that the immi-diate cause of sleep is & 
dimiriiitioii of the quantity* of blood circulating in llio 
rebels of the brain, and thai the exciting cause is the 
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necessity wliich exists that the loss of substance whicli 
tbc brtiia has tmilcrguno, during its state of greatest 
activity, should he restored. To use the simile of the 
fitcam-cnginc again, the fires arc lowered and the opora- 
tivcs go to work to repair damages and put the machine 
in order for next day's work. 

Whatever cause is ciipablu of le^^ening the quantity 
of blood in the brain is also capable of inducing sleep. 
There is do exception to this law, und hence wc are able 
frequently to produce this condition at will. Several of 
these points have been already referred to, hut as two 
or three of them are important agents in relieving wake- 
fulness, it will he proper to corsider them somenbat 
more at leit.:;th. 

Seat, — Most persons in our climate, and in those of 
higher tempcrnlmes, have felt the influence of heat io 
causing drowsiucsSj and eventually sleep, if the action 
is powerful enougli and sufficiently prolonged. It is not 
.^fficult to undc-rstand the mode by which heat acts in 
f^viDf rise to sleep. During tlio prevalence of high 
lemperfttnrM the hlood tlows in incre^iscd proportion to 
tho snrfiiee of the body and to the extremities, and cou- 
scquviitly the quantity in the brain is dimimhvd- Sleep 
accordingly results unlctta the irritation induced by tho 
beat is so great as to excite tho nervous system. Heat 
appliMl directly to the head exerts, of course, a directly 
Coatr&ry effect upun tho cerebral circulation, as we see 
ID iun-stroko. Here there is internal cerebral conges- 
tion, loss of consciousness, stupor, etc. 

That the effect of heat is to dilato the vessels of tho 
part subjectod to its inducucc, can bo ascertained by 
putting the arm or leg into hot water. The 8W«.-lliug of 
tho blood- vesisela is then very distinctly eeen. It will 1>6 
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shown hereafter that one of the heat mnana of cau)>iRg 
sleep in morbid wakefulness is t,)ie Wiirm-hath. 

Cold. — A slight degree of colil excites wukefulnc^ ut 
first, but if the oonstitiitioL be strong the fiffuct is to 
predispose l:o sleep. This It iloes by reasnii of the de- 
termination of blood to the surface of the body which 
moderate cold induces in vigorous persons. The ruddy 
complexion and warmth of the bands and feet produced 
in such individuals under the action of this irdluenoe are 
well known. 

But if the cold be very intense, or the reduction of 
temperature sudden, the system, even of the strangest 
persons, cannot maintain a resistance, and then a very 
difi'erent series of phenomena result. Stupor, not 
sleep, is the consequence. The blood-vessels of the 
surface of the body contract and the blood accumu- 
lates in the internal organs, tlie brain among them. 
Many instances are on record showing the eflect of ex- 
treme oold in producing stupor and even death. One of 
the most remarkable of these is that related by Captain 
Cook, in regard to an excursion of Sir Joseph Banks, 
Dr. Solander, and nine others, over the hills of Terra de! 
Fuego. Dr. Solander, knowing from his oxperienco in 
Northern Europe that the stupor produced by severs 
cold would terminate in death unless resisted, urged hia 
companions to keep in motion when they began to feel 
drowsy, "Whoever sits down will sleep," said he, "and 
whoever sleeps will rise no more." Yet he was the first 
to feel this irresistible desire for repose, and entreated 
his companions to allow him to lie down, lie was roused 
from his stupor with great diiBculty and carried to a firO) 
when he revived. Two black men of the party, whose 
orguuizatioDS were not so robust as those of the whites, 
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pcrislieil. Dr. Whitinj;* relates thi> case of Dr. Etlward 
Dnnicl Cljirke, the celebrated traveler, who on one occa- 
8ioa oame very near losing his life bj cold. He had 
ptTformed divine eervico at a clmrcH near Canibridj^e 
and was returning home on horaeback, when he felt him- 
self becoming very cold and sleepy. Knowing the 
danger of yielding to the inflm'nce which was creeping 
over him, he put his horao into a fast trot, hoping thereby 
to arouse himself from the alarming toipor. This meana 
proving unavailing, he got down and led his horae, walk- 
ing aa fast as ho could. This, however, did not long 
succeed. The bridle dropped from his arm, hia legs be- 
came weaker and weaker, and bo was just sinking to the 
ground when a gentleman who knew Mm came up in a 
carriage and rescued him. 

I have often myself noticed this effect of cold in pro- 
ducing nnmhneas and dvowahiess, and on one occasion 
was nearly overcome by it. I was crossing the mountain 
ridge between Cebolleta and Covero, in New Mexico, 
when the thermometer fell in about two hours from 52° 
to 22" Fahrenheit. So great was the effect upon me that 
if I had had much farther to go I should probably have 
succumbed. As it was, I reached a ranclio in time to be 
relieved, though scvenil minutes cliipsed before i was able 
to speak. The scnsntioiii* experiimced wcro rntlicr agree- 
able than otherwise. There wns u groat dcsiro to rest 
and to yield to the liinguor which was present, and there 
was a feeling of recklessness which rendered inc perfectly 
indifferent ti> tho con)(i.-(pieiic(^s. I ^btjuld have dis- 
mounted from my borsi- and given way to the longing for 
re[ioxe if I had bi;en able to do bo. I have several times 
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ei:pcnGDcod very similar i-ffcutK fftin cliango of air. A 
few years since X was ho drowsy nt the sco-coost, whither 
I hud goQG from a hot city, thut it whs with difBculty I 
could keep u,wake, even whoa engaged in uctivo pbysic»] 
exercise. 

Another potent canse of sleep, and one of which we 
generally avail ourselves, is the diminution of the power 
of the attention. To bring this inllaonco into action 
generally teqiiirts only the operation of the will nnder 
oircumatances favorable to the objoct in view. Shutting 
the eyes so as to exclude light, getting beyond thu sound 
of noises, refraining from the employment of the other 
senses, and avoiding thought of all kind will generally, 
when there is no preventing cause, induce sleep. To 
think, and to maintain ourselves in connection with the 
outward world by means of our senses requires that the 
circulation of blood in the brain shall be active. Wlien 
we isolate ourselves from external things, and restrain 
our thoughts, wo lesson the amount of blood in tho brain, 
and sleep results. It is not, however, alwitys easy for 
us to do this. The nervous system is cscitfld, td«as fol- 
low each other in rapid succession, and wc Ue awake 
hour after hour vainly trying to forget that wc exist. 
Tho more tho will is brought to bear upon the Kuhjcot 
the more rebellious is the brain and tho more it will not 
be forced by such means into a state of quietude. We 
must then either let it run riot till it is worn out by ItB 
extravagancies, or we must fatigue it by reijuu-ing it to 
perform labor which is disagreeable. Just as wc might 
id with an individual of highly destructive propensities, 
who was going about pulling down hia neighbors' hoiise4. 
Wc might, if we were altogether unable to stop him, let 
liiffl ulono till he had become thoroughly wearied with 
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his exortions. or wo miglit ilivcrt him from his plan by 
guiding hiio tti sonic tough picco of work which would 
exhnust hisKtrength sooner tliiiii would hisorigmul labor. 

Many wnya of thus tiring tliu bruin have been pro- 
posed. The more irksome thoy are, tho moro likely they 
are to prove effectual. Counting a hundred backward 
many timos, listening to monotonous sounds, thinking of 
some extrfmcly disagreeable and tiresome subject, with 
many other devices hare been suggested and have proved 
more or les» effectual. Dr. Dickson* ijuotes Soutbey's 
experience as related in the Doctor,t and I also cannot 
do better than lay it before the render, particularly as it 
indicates several methods which may be more efficaci- 
ous with others than tho one ho found to succeed so 
admirably. 

"I put my arms out of bed; I turned the pillow for 
the sake of applying a cold surface to my cheek : I 
stretched my feet into the cold corner; I listened to the 
river and to the ticking of my watch; I thought of all 
sleepy sounds and of all soporific things, — the flow of 
irnter, the humming of bees, tho motion of a boat, the 
waving of a field of com, the nodding of a mandarin's 
head on the chimnoy-picce, a horse in a mill, tho opera, 
Mr. Humdrum's conversations, Mr. Proser's poems, Mr. 
Iiftxative's speeches, Mr. Lcngthy's sermons. I tried 
Ihe device of my own childhood, and fancied that tho 
bed rushed with lao round and round. At length Mor- 
pheus reminded me of Dr. Torpedo's Divinity Lectures, 
where the voice, the manner, the matter, even the very 
atmosphere and the streamy caudlcli^jht were all aliko 



• Emaji on Uk, SIpcji, nnd Tain. rLilafk-Jpiila. 1852, p. 87. 
t Tlio DuBlor, etc., t'iiiijd li^ lluv. Joliii Wood Warier. LoDdoD. 
4* 



m 



OS WAKUri'LKfiSS. 



somnific ; when be who, by strong effort, lifted up his 
head .ind forced opun the reluctant eyes never failed lo 
see all around him asleep. Lettuces, cowslip wine, poppy 
syrup, mandragora, hop pillows, spider's web pills, and 
the whole tribe of narcotics, up to bang nod the black* 
drop, would have failed, — but this was irresistible; and 
thus, twenty ynars after date, I found benefit from hav- 
ing attended the course." 

ExcMvive loaa of blood produces sleep. We can very 
readily understand why this should be so if we adopt the 
theory which has been supported in the foregoing pagea. 
It would be exceedingly difficult to explain the faet 
upon any other hypothesis. I have seen many instances 
of somnolcucy duo to this cause. It acta not only by 
directly lessening the quantity of blood in the brain, 
but also by so enfeebling the heart's iiction as to prevent 
a due supply of blood beiug sent to the ceri'bral vessels. 

DebiUtif is almost always accompanied by a disposi- 
tion to iuordiimte sleep. The brain is one of tlio first 
organs ^lo feci the effects of a diminished amount of 
blood or a depraved quality of this fluid being supp)iL-d, 
and hence, in old age, or under the inQuence of a defi- 
cient quantity of food, or through the aolton of some 
exhausting disease, there is generally more sleep thtm 
when the physical health is not deteriorated. 

The action of certain medicines, and of other meas- 
ures capable of causing sleep, not coming within th« 
range of ordinary application, will be more appropriately 
considered hereafter. 




As nations advance in civilization and refinement, 
fflficctioDs of tlic nervous system become more frequent, 
because progress in these directions is necessarily accom- 
panied by an increase in the wear and tear of those 
organs through which perceptions are received and emo- 
tions excited; and, in addition, the mode of life, as re- 
gnrtls fooil, clothing, occupation, and habits, is being 
constantly removed further from that standard which 
R regard for hygienic considerations would establish as 
most advantageous. If, as wo have every reason to 
believe, each thought involves the destruction of a cer- 
tain amount of nervous tissue, wo can very well u&der- 
Btand why, as we go forward in enlightenment and in all 
the elements of material and intellectual progress, wo 
are at the samo time, unless wo also advance in the 
knowledge of the laws of our being, hurrying ourselves 
with rapid strides to a state of existence in which there 
is neither waste nor repair, 

1 am far, however, from desiring to bo understood as 
intimating that a high state of civilization is antagonis- 
tic to long life or health. What is lost in these direc- 
tions as regards the nervous system is more than made 
up by tho increased provision afforded for coraforC in 
other ways. But while we have improved tho hygienic 
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con<!itton of our cities ami dwellings: while we as a rule 
clotliD our bodies according to the principles of itanitttry 
science and common aense; and while cIcanlinesK of per- 
son has loconio the rule and filtlliness the exceiJlion, w« 
have made little or no progreBS in the hygienic maimge- 
ment of those organs which place us in relation with tlic 
world, and a healthy condition of which is so essentini 
to our happiness. 

Among the many derangements in the normal opera- 
tion of the nervous system, induced by irregular or ex- 
cessive certhruil action, those which relate to the func- 
tion of sleep arc certainly not the least in importance, 
whether regard be had to the actual comfort of the indi. 
vidual or to the serious consetjuences to which they may 
give rise. To the considerutton of one of these, tuorbid 
waliffiilnoas or insomnin, I propose to devote the rfr 
miiinder of the present memoir. 

As n syioptom of viirious diseases which alfect the 
tiuman organism, wakefulness is sufficiently well recog- 
nized by systematic wrltirs on the practice of medicine, 
though, evi?n here, it is very certain that its pathology 
has seldom been clearly made out. As a functional dis- 
order of the brain, arising from inordinate mental 
activity, it has received scarcely any 'notice. This ne- 
glect has, doubtless, been in a great measure due to the 
fact that it is only within late years that the condition in 
question has become so common as to attract much at< 
tention. At present there am, probably, but few physi- 
cians cngygod in extensive practice in any of our large 
cities who do not in the eomse of the year meet with 
several cases of obstinate wakefulness, unueoonipauicd, 
in the curly stages at least, byuny other prominent dis- 
order of the nystcin. 
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In niy opinion, no one onuso is bo prodnotive of cere- 
br»l affections »;< pt-rsistciit wakefulness, for not only is 
the brain preventt'd from obtaining rest, but it is kept 
in a state of crotbism, whieb, If not relieved, nanst sooner 
or later end in organic disease. Soutbey laid tbe seeds 
of that disorder wliicb terminated in tbe loss of bis in- 
tellect, by watching at tbe bedside of his sick wife during 
the nrgbt, after the excessive litprfl.rj labors of the day.* 
Newton's mind niso suiTered in the later years of his 
life tlirough deprivation of sleep;f and Dr. Forbes 
Winslow, iu remarking on Southey's case, says: "No 
brain can remain in permanent health that has been 
overtasked by nightly vigils still more than hy daily 
labor."! 

UenaudiD,§ in a very philosophical essay, calls atten- 
tion to the fact that persistent wakefulness ia sooner or 
later followed by insanity, and Maury|| states his opinion 
to the same effect. The remarks of Dr. Itaylf upon this 
subject aro so apposite that I reproduce them in part, 
COBimcndtnja; at the same time the little book from which 
tliey are taken to the attention of the reader. 

"A periodical rencwul of the nervous energies as 
often as once a day is an institution of nature, none the 
left* necessary to tho well-being of the animal economy, 
bccauso in some degree ander the control of tbe will, 



* Tlie Sci'ncry and I'octrj- of tliis EiigUub Lakes. By Clinrlos 
Miwhay. LL.D. 

f l.it*e nt 8iT Us»o Nuwloo- By Sir David Brewster. Vol. ii. 
p. 3ia, 

* Oa ObsouTo Diaraarn of Ihi Drain, otc. Londan.1S60, p. PjOS. 

{ Sur riuQuenui! I'ulliulugiqiii; ilc rinBumnic. AumilcB McJioa* 
pBy«bolngJqiica, Hmo Sf-tU, I. lii, p. 3SI, ot fcq. 

II Le 8'iiuiueil et Icti K3«vk. Smu i^. Paris, 1800, p. 9. 
^ Menial nygicDO. Boston. lS6i, p. »T. 
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Til i]i;*regftril it* ro(]uircriieitts witJi impunity b no more 
poasibk- thim it is lo vioIiiU' any otlier organic law with 
impunity, iini) no mnn ncud flutter himself that he maj 
aystemiiticiilly intrench upon tho hours usually devoted 
to ri'Ht :ini) wtill n'tiiin tin: frCdhiiuss anJ einsticity of his 
faculticK. With the mmo kindlinoHH tliat marks all the 
Larraiipt'inonts of thi? animal oconomy, ihia condition K 
attcnitcd with mnny plfasing H^nsationn and sahilary 
ciTcots, gt-ntly alluring us to seek the renovation which 
it ofTtrrN. ' While I am asleep," says the immortAl 
Siinelio Piiiizn, 'I hiivo neither foar nor hope; neither 
trouble nor glory ; and blessings on him who invented 
sleep, — tho mantle that covers all human thoughts: the 
food that appeases hunger; the drink that quenches 
thirst; tho Sre that warms; the cold that niodt!rftt«g 
heat; and, lastly, the gener.il coin that purchases all 
things; the balance and weight tliiii iiiaki^ the shepherd 
equal to the king and the simple tn the wise.' The ill 
effects of insufficient sleep may be witnessed on some of 
the principal organic functions, hut it is tho brain and 
nervous system that suffer chiefly and in the first in- 
stance. The consequences of a too protracted vigil are 
too well known to be mistaken, and many a person is 
Buffering, unconscious of tho cause, from the habit of 
ii-regular and insufficient sleep. One of its most com- 
mon effectH is a degree of nervous irritability and pee- 
vishness, which even tho happiest self-discipline can 
scarcely control. That buoyancy of the feelings, that 
cheerful, hopeful, trusting temper that springs far more 
from organic conditions than from mature and definite 
convictions, give way to a spirit of dissatisfaction and de- 
jection ; while the even demeanor, the measured activity, 
are replaced either by a lassitude that renders any ox- 
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ortion painful, or itn impnlicnce itiid rcstlrxsni'i^s not 
very conducive to happiness. Upon the iotpllcutunl 
powers the mischief is still more Berious. They not 
only lose that healthy activity which combines nnJ regu- 
lates their movomcuts in the happiest mnniii^r, but they 
are no longer capable of movcmentB, odcc perfectly easy. 
The conception? cease to bo clear and well defined, the 
power of endurance is weakened, Inward perceptions are 
confounded with outward unhappiness, and illusory 
images obtrude themselves unbidden upon the mind. 
This kind of disturbance may pass eooner or later into 
actual insanity, and many n noble spirit hns been ut- 
terly prostrated by habitual loss of rest," 

Cash I. — Several years ago a case similar in several 
respects to that of Soutlicy came under my observation. 
A gentleman of superior mind and of grcut powers of 
application Ppeut from sixteen to eighteen hours each 
day in scvi^ro literary liihgr. This of itself woiihi have 
been a heavy Htrnin to most persons, hut he went regu- 
larly to bed and slept Monndly s\x hours each night, and 
it is possible that he wight have continued thi.-* mode 
of life for several years without serious inoouveuience, 
when Im wife was suddenly takon ill. His anxiety on 
her aceouiit was wrj gi'eat, and he spent nearly the 
whole night by her bedside, sleeping only for about an 
hour toward morning. After three weeks passed Jn this 
mahn<rr, his wife was pronounced out of danger, but he 
found it iuipossible to resume his former habits, lie 
could neither study nor sleep. The nights were passed 
in walking the floor of his chamber or in tossing rest- 
lessly on his bed. There wcro no pain, iio fever, no 
dbordor of any other organ. There was nothing but 
Cfiasoless activity of the mind and an utter inability to 



h. 



.44 



on WAKEPULMK^. 



sleop. Stimulants and narcotics only increased the vio- 
loQce of his syTD])Ujms, and every otkcr moanH <.-mploj«d 
fulled to give relief. Tlie danger of his situation waa 
poiittad out to him suid travel recommended. lie fol- 
lowed the advice, and though it was several montba 
before he was completely relieved, his condition begftn 
at once to improve. He was taught a lesson which has 
not been \vithout inlluence, in causing him to task bia 
mental faculties less severely. 

Cask II, — Another, an intimate friend, who occupied 
an important public position, gave so much lime and 
attuntioii to liic diitins, which were of a. highly laborious 
character, that, he deprived himself of the amount of 
sleep to which be bad previously beeu accoetomed. It 
was rarely the case that he got to bed before two or 
three o'clock in the morning, and tben an hour or two 
was always occupied in active intellection. The conisc- 
quence was that he finally broke down through want of 
the mental repose so essential to him. luflauimation of 
the brain ensued, and this terminated in acute insanity, 
from whicli be died. 

It would be easy to bring forward other instancea of 
which I am pereonally coguinant, or which have been 
cited by authors in illustration of the point in question, 
bat it is scarcely necessary to enlarge further upon this 
portion of the subject. We should be careful, however, 
not to mistake tbe eft'ect for the cause, an error which is 
often committed in this as well as in other matters. It 
is well known that many cases of insanity *r« marked 
in the early stages by persistent insomnia. Doubtless 
tbia is freijuentty & consequence of tbe morbid Action 
already set up in the brain, but much observation baa 
satisfied me that it is more often the cause of tbe cere- 
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bral aberration, ami that by proper medical treatment 
the mental escitement may be generally allayed. Cer- 
tftinly the means most commonly resorted to in such in- 
stances arc adapted without the full consideration so im- 
peratively necessary, and consequently arc fully as 
liable to increase its to lessen the disturhanco. 

We cannot employ too much cure in doing overything 
in our power to prevent the occurrence of those slight 
attaeks of cerebral congestion, which, though perhaps 
scarcely observable at the time, are yet fraught with 
very serious consetiuencea. Persons have had their 
whole characters changed by an apparently trifling in- 
terference with the circulation of blood in the head. 
A person of my acquaintance was naturally of good 
disposition, amiable in his character, and considerate in 
his dealings with others, but after an attack of vertigo, 
sttondud with uu consciousness of but a few moments' 
duration, his whole mental organisation underwent a, 
radical change. He became deceitful, morot^e, and ex- 
ceedingly overbearing and tyrannical toward all with 
whom he ciimu in contact, and whom it was safe for him 
to mnltreat. I'uhc and Bucknill* refer to the ctiso of 
a Udy whose olmraoter had al\k'ayB been dietiiigiiiithod 
for oonBoientioutinesf, whoa<^ ruligious education liad bt^co 
of a somlier kind, and who, eiifFfriug under an attack of 
emnll-pox attended wilh congestion of the brain, re- 
covered, with thi: natural bent of her disposition greatly 
exaggerated. The irritability of conscience had become 
an actual disease, destroying the happinei>8 of the indi- 
vidual and rendering her incompetent lo discharge any 
of the duties of life. The same authors also mention 
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tliP instniice of ii di»tinguU1icil admiral vbo bad »1iray 
boon ruintLrknblf for pitilc und Htibility to passionste 
jiDgcr, bccoiniug tho subject of cerebral excitement, 
loss of sleep, and gcDoral feveinshnoHs coneequent upon 
llic clmgriii cuused hy u supposed neglect by the gOT* 
erDment. 

In primary insomnia tbere is always an inoi-eaae in 
the quantity of blood circulating in tbe brain. This is 
eilbor absolute or relative. Tlie former is the caae when 
tbore baa been no exhausting disease, hemorrhage, or 
other debilitiitiDg inllucnce in oporntion, and while, 
though guniTul good hi^alth exists, the amount of blood 
in the cranium is augmc-iited; the hut4!r, "when from 
any cause tlie system hiia become reduced, and nhen, 
while Uiis conilition prevails, a temporary activity take* 
plaee iu the cerebral circulation. The first inny prop- 
erly he Ciilled active, the latter piissive insomnin. In 
till! one there is more blood iu Che brain than iit norniully 
present; in the ether, though there may be leas blood 
than iu hoHlth, the quantity i^ increased over the amount 
to uliieh the brain hart in a meiieure acou»tomed iUiolf. 

Thus if we suppose the cerebriil vessels of a healthy 
hni.in to contain urdin^irily a pint of blood, and the 
amount to be increased to a pint and a iialf, and coii* 
tinned at this standurd for several consecutive days, a 
stnle of active insomnia ensues. If, on the other hand, 
lliis pint should be reduced to a gill by any cause pro- 
ducing general ilebiltty, such as hemorrhiige, starvaUon, 
or discHSe, and then by some exciting mental emotion, 
the exceifsive use of alcoholic liquors, or other inQuencc 
acting for a consiilerahic period, be increased to half 
a pint, a condition of passive Insomnia would be pro- 
duced — the latter condJliou resiilliug not from a disturb* 
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aiice of the normtil reliition existing between the intra 
and pxtrn cranial blood, but ol' tbat whinli li.ia boon es- 
tablished by morbific causes, and to which the organism 
haa become habituated, 

Ca«h III. — The following is a good example of the 
active form of morbid wakefulnesa: 

A short time since a gentleman was under my chargfi 
iu whose case the only deviation from health which could 
he perceived was an utter inability to sleep. Being by 
profession a broker, and passing his days, and a great 
portion of bis nights, in the stock and gold rooms, 
during a period of great financial excitement, his brain 
had been kepi so continually in a slate of intense action 
that it WHS impossililu for bim, when' he went to bed, to 
compose his mind so as to allow of sleep ensuing. 
Tliouglils similiir to those wbieb were excited during liis 
business operations witc- in full Sow, niitwilbatundiug 
all lii* efforts lo hani.«h thorn. Ctilcuhations were imti;rcd 
into, and spoculatioDS were constantly being formed wiih 
as great or even groiitcr facility than during tbo day. 
Many of the latter were of the most extravagant char- 
aetcr, a fact of which he was fully awai-o at the lime, 
but he neverthidcsM found it impossible to refrain from 
indnlgitig in them. All bis other functions were per- 
formed with regularity. His appetite was good, ho 
took n Dot inconsiderable amount of exercise, and he 
committed no excessoH of any kind except as regarded 
his brain. Wbou I first saw him hu had not slept » 
pArticlc for «ix nights, although he hud taken large 
qntiutitics of briindy, morphine, and laudaimin; but 
beyond « slight feeling of confusion in his mind at times, 
»nd a little pain in his eyeballs, he experienced no un- 
pleaeani seneations during the day. As soon, however, 
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as his head touclied tlip pillow, nn3 lie tricil to gpt to 
sleep, a feeling of the most intense uneasiness ciinic over 
bim, while at tho sume time hiu faco and cars bociiino 
hot and ilushod. Uia roental faculties were rouMod into 
increased action ; he toased restlessly from one side of 
the bed to the other, and by the time morning came he 
was thoroughly exhausted, mentally and physically. A 
cold bath and a breakfast of two large cups of coffee, 
beefsteak nnd eggs, set him up for the balance of the 
day, till he retired to bod, when tho phenomena of the 
previous night would he repented. 

In this case I conceived tliat tho hlood-vcsMcls of tbo 
brain, from overdistention, had lost, in ti great mcasurn, 
their contractile power, and thai a larger quantity of 
blood was, in eonaeqnence, circulating within the cril- 
ninm ihsin was normal. The vessels were therefore in a 
conilitiun very sitnilur to thut of a bladder, in which, 
from the desire to urinate having been too long reMistcd, 
contraction cannot be induced oven by the most stren- 
uous exertion of the will. As the gentleman was of 
strong, athletic build, and ot!ierwi§o in full health, blood- 
letting would undoubtedly have proved of great service; 
hut, for reasons which will appear hereafter, 1 determ- 
ined to try a remedy less likely to do barm, and fnliy 
as capable of doing good. I administered thirty grains 
of the bromide of potassiuta at six o'clock in the even- 
ing, and repeated the dose at ten, directing him to go to 
bed half an hour subsequently. The first dose produced 
a decided sedative action, and the second was still more 
cSuctual in calming the mental excitement. When ho 
lay down, his mind was not disturbed by a Bow rf 
thoughla, and he fell almost unconscionsly into a quiet 
sleep, from which he did not awake till near seven o'clock 
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the following morning. Thcro wore no unpleasant symp- 
toms of any kind; on the contrary, hcfeltstrcngllicnL'd 
iind refr&Bhcd. Tho next night one doso was adrainis- 
tcred at aboot hodtime, which was also followed by a 
sound and invigorating sleep. No further treatment 
was given, as on the following night sleep came natu- 
rally. 

Sir Benjamin Brodic,* without, however, making the 
distinction I have ineistcd upon, refers to the active or 
gthenic type of wakefulness in the following (juotatlons 
from a little work which should be in the hands of all 
who arc interested in the philosophy of the mind. 

Speaking of the causes of thi- wakefului-ss "f .some 
persons, he says: "At the same time thfrc is no ilnubt 
tfiKt there is soinutimeH a morhid coiiilition of the nerv- 
ous system, tho niiture of which we cannot well expihiin, 
which is incompatibk' with eh-op. 'I'he patient says, 'I 
feel fatigued and wearied and want to go to sleep, bat I 
cannot sleep.'" 

In asserting as he does that this kind of wakefniness 
iii sometimes the forerunner nf mental derangement, Sir 
Benjamin is supported by miiny oases detailed by autiiors 
on psyciiologieal medicine, and the following, whtcb he 
gives,t is directly to the point: 

"A gentleman of my aequaintunce in whose fuiuily 
circurastanooa had occurred which were to him sources 
of intense anxiety, passed six entire days and nights 
without sleep. At the end of thi.^ time he became af- 
fected with illusions of such n. nature that it was ueoes* 
Bsry to place him in confinement. After some time he 
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reoovereil perfectly. He bad never eliowri any signs of 
Diontal ileriLiigcmcut bofovc, nor liaa »iij otic of his 
family, ami iie hiia ntver siueo been similarly iiltcvtetl. 
This was an oxtrume case. But do not exumplvs of tiie 
want of slticp, proving very similar r<:sultt!, tlioiigh in a 
very much loss degree, occur under our obHcrvfttiou con- 
stnntly? How iiltered is tlie stutc of mind in noy one 
of us Sifter even two sleepless nights ! Many s porsoa 
who under orditiaty ci ream stances is cheerful »nd uasuii- 
piciouB, becomes not only irritnble and peevish, but also 
labors under nctiiul, though tninsitory, illusions; such, 
for example, as thiuking thdl others neglect him or 
affront him who huvc not the sinttUest intention of doing 
either the one or the other." 

Cases similar to the following, wbich is one of the 
passive variety of . wakefulness, are by no menus un- 
common. 

Cask IT. — A lady, aged about thirty-fivo.nuDinrricd, 
_ftnd of rather delicate constitution, consulted me in rc- 

rd to persistent wakefulness, with which she had been 
affected for nearly a month. According to the acoouot 
which she gave me, she had received a. severe mentali 
shook, which had not lost its influence when a subject of 
great anxiety was forct-d upon her considoralion. H< 
menstrual period, which had been due abonl ten Aayai 
before she came under my notice, had been anticipat«d 
by a. week, and the flow was prolonged much above 
ordinary time. She had, therefore, lost a good deal ol 
blood, and was, in consequence, greatly reduced 
strength. This, conjoined with the exhaustion due 
the long-continued wakefulness, rendered her eonditiOR 
n much more scrioua one than would otberwUe bav 
been the case. 
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SIio Imd tuken Iiirge closes of laailniiuin, of etiicr, anti 
of vnleriiin, togt-ther wilL innny otiier medicines, llie 
nanics of which I do not now reooll<rct, hcsiiica employ- 
ing a variety of lurans of tiiiditirtml tflicacy. All h.ul, 
howevor, beou nsduas. Homeopathy w;ts then tried with 
B.n cquiil want of success. When I first s»w her she wjis 
nervons and irritable, her hands trembled violeiitlyopon 
the slightest exertion of their muscles, her eyes were 
bloodshot, the pupils contracted, and tho lids opened to 
thi- widest possible extent. There was a constant buz- 
uiiig iu the e^rs, and the sense of hearing was mach 
more ncut*- tliiin was natural. There was also inureiised 
sensibility of all tbiit portion of thesnrfuce of the body 
{the skin of the bands, arms, legs, baok, and lireiist) 
which I submitted to examination with the lestheaiouie- 
ter. Her pulse was 08, irritable, small, and weak. 

At night jrll her symptoms were increased in violence. 
Her mind was filled with the most grotesque iuiiigcs 
whieh it was possible for the imagination to conceive, 
and with trains of ideas of the most exaggerated and 
improhftble character. These sncceeded each othcrwith 
a regularity so well marked that she was able to foresee 
the routine night after night. "No one,'" she sJiid, "can 
imagine the we.irincss I feel, or the horror with which I 
look forward to the long rows of too familiar phantoms 
and thoughts which I know will visit me before morning. 
There is one sot," she continued, "which always cornea 
as the clock strikes two. lHo matter what may be pass- 
ing through my ininil it is banished hy this. It consists 
of a woman with very long hair, who sits on a rock by 
tbe sea'sidc, with her fnco buried in her hands. Pres- 
ently a man armed with a long sword comes up behind 
her, and, clutching her by the hair, drags her to the 



ground. He puts his knee on her breast, nnd ^till hold- 
ing htiv hair, ciilB it off, and bind» her with it, hand xnd 
foot. lie then commonceH to pile stoneii on her, and 
conltQucs to do ao till she is entirely eoveroJ, notwith- 
atauding her piercing shrieks, whicli i hear as distiuctly 
as I do roitl sounds. Tiuuiug then to the sea he cries 
out, 'Julia, you are avenged. My vow is accomplisheiL 
Come! come!' He then draws a dagger from his breast 
and stabs himself to the heart. He falU over the pile 
of stones he has raised, and instantly hundreds of little 
devils not more tiian a foot high swarm around his body, 
and finally carry it off through the air. My horror at 
all this ia extreme. For more than an hour the aceno 
la passing before me, and though I know it is all purely 
imaginary, I cannot ahiibe ofi" the terror it induces." 

I questioned this lady closely, and found that she wtw 
very intelligent, and fully sensible of the unreality of 
all her visions. There was no evidence whatever of the 
slightest tendency to insanity, hut there was a condition 
pi'est'Ut which would surely terminate in ihe loaa of her 
reason if not quickly removed. I regarded her symp- 
toms as indicating a state of passive cerebral congestion, 
and as calling for etimulantfl rather than what are called 
sedatives. I directed, therefore, that she should take an 
ounce of whisky, properly diluted, every hour, commenc- 
ing six hours before bedtime; that slie ahould tmmers 
her whole body except her head in water, at the tempe 
ature of 98" F., for half an hour juat before retiring for 
the night, and, instead of lying down, should ait up in 
an easy chair and try to sleep in that position. 

I administered the whisky upon the same principle 
that governs us when we apply stimulating lotions to . 
inflamed eye, or give alcoholic li()uors in pasisive congea-' 
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tions of other parts of tlic body. The warm bath was 
prcsfribuil with tt view to its dilating action upon tho 
blood-vessels exposed tu its influence; nnd the sitting 
position with tLc olijoet of facilita.ting the flow of blood 
from the bi-!u\, luid impelling its return through tho 
carotids and vertelirals. 

All these measures I had employed previously with 
success, in many cases of inability to sleep duo to dchr- 
ium tremens, and which is almost always of the passive 
or asthenic form. In the Instanci! under consideration 
their action wag all that could bo desired. At ten o'clock, 
having taken the whisky and hath as directed, she sat 
lowD to sleep in a comfortable chair, and, us her mother 
informed nie, was asleep in less than half an hour. Sho 
nwoke about three o'clock, but soon fell asleep again 
after oiiotber dose of whisky, and remained in this con- 
L'lJition till about nine o'clock in the morning. She then 
^took breakfast, feelingvery much refreshed, but was un- 
Rbl« to remain awake longer than two or three hours, 
but, taking to her ehair, slept soundly till evening. That 
night she was again overcome with sleep, and it was 
passed very much as was the previous one. No further 
medicine was re(|uircd, and nftcr a few nights she went 
. to bed OS had been her custom, and slept soundly till 
aoming. Under the use of iron and lager beor she 
recovered her health and strength. 

The foregoing cases are given as examples of the two 
forms of morbid wakefulness or insomnia to which I 
wi«b to call attention. They show that, though the 
Csnsc in each variety may be essentially the same, tho 
mcan.t of relief are not altogether identical. It is im- 
portant, therefore, to di^^^imiu»te between them. But 
the main point upon which it Is necessary to insist ia, 
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that in morbid wakefulness, whether occurring in strong 
or weak persons, there ia always an excessive amount 
of blood circulating through the substance of the brain. 
In the course of the discussion of the points involved 
in the physiology of sleep, this subject was incidentally 
noticed. In the following chapter, however, it will be 
dwelt upon with more particularity. 



CHAPTER III. 
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KvBBY cause cupsiblp of increasing tlio amoant of 
blood ordinarily circulatitij^ through the brain may give 
rise to wakefulneas. As these causes are more or less 
under the control of the individual, it is important that 
they Bhould be fully considered. 

An iocroysed amount of blood is attracted to tbe 
brain, and wakefulnema is produced: 

Ist. Hi/ long-continued or erceiseve inteUectual action, 
or any powerful emotion of tin-- mind. — Every organ of 
the body, the condition of which ndmits of being iiacer- 
tained by ocular examinjition, invni-iably conliiiim more 
blood in its tissues when in a eUtc of activity tliiiu 
when its fuDOtious urc temporarily suspended. Wc are 
beiice, a 'priori, justifit'd in uaauiuing tbiit the law ia 
equally fipplieable to the brain, but we are not foreed to 
rety entirely upon reasoning from analogy. It haa been 
shown already that during sleep the circulation of blood 
witiiiu the eninium is at its minimum, both as regards 
quantity and rapidity, and that ao soon aa the individual 
aw.ikea there is an immediate afflux of this fluid to the 
cerebral tisHues. All of ua are familiar with the facta 
that, during severe menial labor, or while under the in- 
fluence of some exciting emotion, the vessek of the 
bead and neck become distended, the head feels full, the 
face la llushed, and the perspii'ation of the parts in ques- 

(&5) 



tioii is iiicreiiMC'il in (piniUity. Witliin cortsin Hniite the 
mure biood rljcro !» in tlic bniiu tbu wore aotirelj^ its 
functions tire [K'rforirifil, iitiil so well known is this fact 
tliiil some pcraoii», wLo reiiiiirc to txercise tli« »cvcr&I 
fAciiUiuH of the niiinl to an extrem<- dogrcf, make U8« of 
BtimuliLtiiig ingcstu for the purpose of uccoiuplishing the 
object in view. 

A moderate degree of cerebral aclJvity is wndoubt- 
e<llj beneGuial. Exercise strengthens the mind uad im-| 
proves its fiiculties, if it is suuoeeded by a proper period 
of repose, daring which the vessels are- emptied to some 
oxtont of their contents, und arc thus euubW to re- 
cover their tone. If, however, the bruin is often kcpt^ 
for long periods on the stretch, during which tho Tea- 
sels ure filled to repletion, they cuiiuot ooutract even 
wlien the degree of cerebral activity is diminished. 
Wttkufiilness results as a necessary consequence, nod 
every day renders the condition of tho individual worse, 
because time also brings the force of habit lEto opera- 
tion . 

It is not to be denied, however, that many individuals 
are able to live in compar.itive lieulth for long porioda 
with but little or no sleep. Thus it is stilted* that Boer- 
baave did not " close his eyes ia sleep for a period of tix 
weeks, in consequence of bis britin being Overwrought 
by intense thought on a. profound subject of study." 
Sir Gilbert Blu.tiet siys he was informed by General 
Picho^ru, that for a whole year, while engaged in active 
campaign operations, he slept hut one hour out of the 

* On Obsaura UiicnacB of tlie BriuD, oto. By Forbvs VfiDsloVi 
M.D. LoncloB, laUd, [i, liul. 

t Mailicul Lugio, ji. 81, quoled iu Cjiclopediit of Auntumjr and 
Pbynalag}', toI. iv. pui i. p. CS(i. 
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twenty-four. Such statetnenta &s tbeae, however, and 
othpra to the same eflect which have been maJe, nmat 
be accepted with some allowance. Many persons sleep 
unconsciously, and we all know how common it is for in- 
dividuals to deny having slept when wo have been eye- 
witnesses of their somnolency. I should consider it im- 
possible for a person to enjoy good health if deprived for 
even a few weeks of half his ordinary amount of sleep; 
and it is very probable that BoLrhaave's standard of 
health, never high, was very much lowered by his pro- 
tracted vifrils. 

So long as the attention i» kept fully aroused, the 
blood-vessels of the brain are disitmded, and it is possi- 
ble for an individual to remain nwakc while this condi- 
tion exists. When the attention begins to flag, the 
tendency is for the vessels to contract, and for sleep to 
, ensue. This disposition may not, however, be strong 
> enough to restore the full measure of contractility to 
[ veueb that have been long ovcrdistcnded, and then in- 
eomnin results. 

To this increase in the amount of blood circulating in 
the brain, many instances of hallucination have been 
[due. It has already been shown that strong mental 
' tmotiouK determine an augmented flow of blood to the 
cerebral vessels, and cause the production of spectral 
illusions. In all such cases there is a marked tendency 
to insomnia present. The account given by Nicolai, a 
celebrated German traveler of the last century, of his 
awn disorder, is so interesting and appropriate that I 
quote it in full. It bus never to my knowledge been 
published in this country. 

"During tlio ten latter months of the year 1790 I 
had experienced several melancholy incidents which 



deeply affcoltd me, ptiriicukrly m SeptcmbiT, from 
wliicb time 1 rtiilTcrud iin itltno^t uninterrupt«i] ttGrirs of 

uiiHrorl itiLi-)) tliiit afTouted mc with tho most poignant 
grief. I was accustomed to be bled twice a year, and 
this Lad been done on the 9tb of July but was omitted 
to be repeated at the end of the ycnr 1790. I had, ia 
1783, been suddenly tnken witb a violent vertigo, wluch 
my physieiun» attributed to obstructions in the fixed 
vessels of the abdomen brought on by a sedentary Hfe 
and a continual exertion of the mini). This indisposi- 
tion WHS Bucyessfiiliy removed byraeaua of a more Btrict 
diet. In the beginning I bad found the. use of lecobes 
applied to tbfi arms particularly benefieiai, and they 
were afterward ri-peatud two or three limes annually 
when I felt congestions in tbe bead. The last Ieeoh«t 
which bad been [nit on previous to the appearance of 
the phantuams of whieL I am about to apeak, had been 
applied on the Ist of March, 1790; less blood had 
conscitueully been evacuated in 17l>0 than was usual 
with me, and from Sepleuiher I was eonatantiy occupied 
in business wliieh retjuired the most unremitted uxer* 
tioii.9, and which was rendered still more perplexing by 
frequent interruptions. 

"I had, in January and February of the year 171)1, 
the additional misfortune to experience several extremely 
nnpleasant ctrcum stances, which were followed on tbe 
24th of February by a most violent altercation. My wifv 
and another person came into my apartment in the 
morning in order to console me, but I was too miicli 
agitated by a series <if iueideiits whieli jjad most power- 
fully afi'ected my moral feelings to be capable of at- 
tending to them. On a sudden I perceived at about tim 
distance of ten steps, a form like that of a deceased 
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person. I pointefl »t it, nskiiig my wife if slie fliil not 
Bet' it. It WHS nn,tur«l thiit she slioulil not see anything; 
my queation, tlierefme, alitnned her very ronch, anil she 
sent immcdiatoly for a physiciiin. The pliiintom con- 
tinued for about eiglit minutes. I grew al length more 
calm, and being extremely exliaustod, fell into a restleaa 
sleep which lasted about half an Uour. The physician 
ascribed the appearance to violent mental emotion, 
and hoped there would be no return; but the violent 
agitation of my mind had in Bome way disordered my 
nerves and produced further consequences which deserve 
a more minute description. 

"At four in the afternoon the form which I had seen 
in the morning reiippeured. 1 was by mysdf wlicn thi« 
happened, and being rather uneasy at the incident, wout 
to my wife's apartment, but there likewise I was accom- 
panied by the apparition, which, however, at intorvuls 
disappeared, and always prL-sented itself tn u standing 
-postore. About six o'clock there appeared also several 
walking figures which had no connection with the first. 

"After the first day the figure of the deceased per- 
son no longer appeared, but its place was supplied by 
mnnyother phaurasms, sometimes representing uc<]ualnt- 
ances, but niontly strangers. ThoHe wbom I knew were 
composed of living and deceased perHonx, hut tho num- 
ber of the latter was compariitively smiill. I observed 
that the persons with whom I daily conversed did not 
appear as phantasms, these representing chiefly persons 
who liviid at some distance from me. 

"These phiiutiiams seemed ec^ually clear and distinct 
at all times and under all Gircum<itannes, both when 1 
was by myself and when I was in company, and as well 
in the day as at night, and in my own house as well as 
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ftbroad ; they were, however, leas freqnent when I was 
in the house of a friend, ami rarely appeared to me in 
the street. When I shut my eyes these phantasms would 
sometimes vanii*h entirely, though there were instanced 
when I buhi'lil them with my eyes closed ; yet when they 
disappeared on such occasions, they generally returned 
when I opened my eyes. I conversed sometimes with 
my physician and my wife of the phantasms which at 
the moment surrounded me. They appeared more fre- 
quently walking than at rest, nor were they constantly 
proBcnl. Thoy frequently did not come for some time, 
but always reappeared for n longer or shorter period, 
cither singly or in company, tho latter, however, being 
most frequently the case. I generally saw human forms 
of both sexes, but tliey usually seemed not to take the 
smullest notice of each other, moving ns m ei markot- 
plftcc where all are eager to pass through the avenue; at 
tiuiL-3, however, they seemed to be transuctiug businvw 
with vtich other. I saw also several times people oa 
horsehijck, dogs and birds. All these phtiDtMmv sp- 
peiired to me in their uuturn.l she, nud ns dis^ct ss if 
ftlive, exhibiting different shades of carnation in the un- 
covered parts as well as difTerunt colors and fashions in 
their droBsea, though ibe colors seemed somewhat paler 
than in real nature. None of the figures appeared par- 
ticularly terrible, comical, or disgusting, most of them 
being of un iudiiferent shape, and some presenting a 
pleasing ai<pect. The longer these phantoms continued 
to visit rac the more frequently did they return, while 
at the same time they increased in number. About four 
weeks after they had first appeared, 1 also began to hear 
them talk. The phantoms somitimes conversed among 
themselves, but more frequently addressed their dia- 
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oourac to top: their speeches were commonly short tintl 
never of an unpleasant turn. At ilifli-rent timci* tliere 
nppeared to me both dear nnd BCnsible friLTiils of both 
Bexea, whose aililressea tended to appease ray grief, wliioh 
had not yet wholly auhsidi'd: their consolatory spueches 
weT« in general addressed to me when I was uloue. 
Sometimes, however, I was accoated by these consoling 
friends while I was engaged in company, and not iinfre- 
quently while real persons were speaking to me. These 
consolatory addresses consisted sometimea of abrupt 
phrases, and at other times ihey were regularly exe- 
cuted. 

" Though my mind and body were in a tolerable Btate 
of sanity all this time, and these pliantasms bccitme so 
familiar to me that they did not cause m« tbo slighteat 
nneastneee, and though I even aotnetimes amused myself 
with surveying ihem, and spoke jocularly of them to 
my physician and my wife, I yet did not neglect to use 
proper medicines, especially when they began to haunt 
me the whole day and even at night, as soon as 1 waked. 

"At last it was agreed that leeches should be 
agaia applied to me as formerly, which was actually 
(loa«, April 20th, 1791, at eleven o'clock in the morn- 
ing. Ko person was with mc besides the surgeon, but 
(luring the operation my chamber was crowded with 
hutiiau pbitntasms of nil descriptions. This continued 
uuintttrruptcdly till about half an hour after four o'clock, 
juHt when my digestion commeoccd. I then perceived 
that tJwy began to move more alowly. Soon after their 
color bc^an lo fade, and at seven o'clock they were en- 
tirely white. But tbcy moved very little, though th« 
forms wore w ilistioct an before, growing, however, by 
degrees more obscure yet not fewer in number, as had 
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generally been the case. The phantoms did not wilh^i 
draw, nor did they vanish, a eirciimatance which, pre- 
Tioos to that time, had frequently happened. They now 
seemed to disBolvo in the air, wliile fragments of some 
of them continued visible for a considerable (ime. About 
eight o'clock the room was entirely cleared of my fan- 
tastic visitors, 

"Since that time I have felt twice or three times a 
ecnsation us if thcee phantasms were going to reap- 
pear, without, however, itctually seeing anything. The 
eaue sensution surprised uc JuBt before I drew up thia 
account, while I was examining some papers relative to 
these apparitions, which I had drawn up in the year 
1791." 

While it is doubtless true that variations in the amount 
of blood in the brain are primarily dependent upon ner- 
vous aetion, it is equally certain that thia latter ia in- 
creased or lessened according as the brain is in a more 
or less hyperjemic condition. These factors, therefore, 
react upon each other, and consequently the resulting 
insomnia is more aggravated than would otherwise be 
the case. 

Instances of insomnia dependent upon intense intel- 
lectual exertion have already been given, but the fol- 
lowing, which I extrnct from my note-book, will not, Z 
think, prove uninteresting or uninstructive : 

Case V. — A gentleman, aged tbirty-nino, unmarried, of 
correct habits, and good general health, conHultcd mo os 
the 19th of April, 18(}5, in reference to a peculiar nervous 
affection with which be had suffered for several mouths. 
He stated to me that, being engaged upon a lilorory 
labor of some importauce, he had given the greater part 
of his time to the studies ncooesury to its being carried 
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on with success, and waa conscious of having overtasked 
his mental powers. So great, however, was his ambi- 
tion to excel in hk undertaking, that ho had persevered 
notwithstanding the udmonitions of friends, and the 
still more pointed warnings he had received from his 
own sensations. Instead of sleeping, as had been his 
custom, from seven to eight hours, he rarely, for nearly 
a year, had *lept more than four hours out of the 
twenty-four, and frequently even less than this. He 
did not, however, feel the want of sleep. In fact he 
WAS never sleepy, and if this had been the only ill con- 
»c<|uence of his severe upplicn.tion I should probably not 
have had him under my charge at all, so little weight 
did he attach to the condition which it was of the first 
importance should he relieved. 

The symptom of disordered action which attracted 
hia attention moat was an innbility to concentrate his 
mind upon subjects about which he wished to write. 
There was no difficulty in maintaining a connected line 
of reaaoninf;, except when he attempted to put his 
ideas on paper, and then he found it utterly impossible 
to direct hia thoughts in a methodical way. He con- 
versed with me very intelligently in reference to bia 
case, and was perfectly conscious of the difficulty under 
which he labored. As an instance of the character of 
his disease, he said that the day before he came to see 
me he had reflected to hia entire satisfaction upon cer- 
tain points in literature which he was investigating, and 
that when he came to read over what he had written he 
found it was a tissue of the most arrant nonsense. The 
subject of his thoughts was the Greek drama, and the 
ideas in rcfiTcncc to it, which he communicated to me, 
were in the highest degree logical and interesting. He 
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tlicn showei] me tlie first p«ge of what h* liml written, 
uml llioHgli lie was iinnoycd at tiie nonseniciil slniins of ^ 
bis langange, he ooulil not nt the same time conceal 
niiiiitcmcnt itt its utter absurdity. I quote a few lines 
from this pit per. 

" The rise of the Ctreck drama is not to be associated 
with the Homeric age of minstrelsy, nor to he discovered 
in the Cimmeriun darkness of the north. It rests upon 
a foundation far anterior to either. It is found in th« 
hearta of those men who look heyond a mere utilitariaa 
idea, and who are able to conceive of ibe exiatenoc of 
beauty without the distuibance due to causes inseparably 
connected with the barhurlsm from whieb Greece emerged 
into that mythical age which created a god for every 
river and forest, and for every emotion of the heart or 
element of the mind. Lyric poetry and philosophy may 
claim the precedence of antiquity, but the power that 
could draw tears from eyes that had never before wept, 
or caiise the hardened lines of stoicism to relax in smiles, 
is nut to be despised or even elevated upon a pinnacle of 
greatness." 

At the time of writing, his thoughts flowed so rapidly 
that he was not conscious of the disconnected nature of 
his composition. If he stopped, however, to read it over, 
he at once saw how thoroughly it misrepresented his 
conceptions. No matter what the subject, the 
thing happened, and even the most trivial notes coulc 
not be written without language being used which wa 
either perfectly without relation to the ideas ha 
wished to comoinniuuto, or else in direct opposition to 
them. For instnnce, wishing to obtain a book from a 
friend, he found he bad written the prayer of Socrat«*| 
which concludes the Pluedrus of Pkto. On another oc- 
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1, intetnling to indite an epistle to a Indy who hml 
"imth him !i volume of her poems, he diacovorcd, wheo 
half throufih his letter, that he had requested her to ac- 
cept one of his own books, and had thon gone on to give 
his vit'wa relative to suicide and matrimony. 

Upon qgestioning him, I asccrtainod that he went to 
bed generally about two o'clock in the morning ; that he 
lay awake for an hour at least, during which his mind 
was exceedingly active; and that ho rose between six 
and seven, took a sponge-bath, and ate a light breakfast. 
He then went to work, spending the day in reading, and 
in dictating to bis sister, who wrote out bis language 
verbatim. At sis o'clock he dined plainly, and then 
again resumed his labors, lie drank neither tea, cofft'e, 
nor any alcoholic liquor. Occasionally he took a cup of 
chocolate at bre.^kfa8t. 

The only indications of a disordered system other 
than those I have mentioned were, that his pulse was too 
frequent (104), that it was irritable and irregular; that 
he bad had several attacks of slight vertigo and head- 
ache: that his eyes were brilliant and somewhat con- 
gested, and that preaanre upon the closed lids caused 
considerable pain. Hia bowels, contrary to what might 
have been reasonably expected, were regular, and his 
appetite was generally good. His urine contained an 
excess of urea and of phosphates; oxalate of lime was 
also present. There was nothing in his condition which 
appeared to give him the Ic»st anxiety, beyond the im- 
pft»<ibility of controlling his thoughts when writing, 
uud this he attribuwd directly to cverextirtiou of hta 
mental powers. He had, however, tried the effect of 
suspending his studies For two or three wueks, but had 
Dot perceived that sny benefit was derived from this 
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proui'ilttro. He ha(], therefore, returned to Ws occu- 
pations. 

I told him very plninly thitt, iinlegH he was prepared 

to forego his littTiiry ia,hor9 for aevenil wet'lcH al lea^t, he 
woiihl be ill greut ilnuger of permiineiit injury to his 
minii; but tbiit witli the nvnidanoe of severe nientnl ex- 
ertion, unii by tlie aid of other mensiires, I believed he 
eouhl be restored. He demurred aomewhat to the first 
GonilitioQ, but finally promised to follow my advice 
implicitly. 

Although I was unable to explain the fact that mental 
aberration should only be manifested when he wrote, I 
was confident that his condition was clearly the result of 
intense hyperemia of the brain, and that if this could 
be dissipated, and sound, regular, and sufficient sleep be 
produced, the mental trouble would also vanish. I 
therefore directed that half a do^en dry cupa ehould be 
applied to the nape of the neck every evening, that he 
should lake a warm bath directly afterward, and thai, 
while in the bath, cold water should be poured on his 
head. Instead of lying down when he attempted to 
sleep, I advised that he should assume the sitting pos- 
ture, supporting his bead on a hair pillow. All literary 
labor was to cease. Instead of the books he was in the 
habit of studying, he was to read novels. Ho was to 
compose himself for sleep at eleven o'clock at night, and 
was to rise punctually at seven ; take his sponge-hath as 
usual, and, after eating a moderate breakfast, to do any- 
thing he liked, except studying or writing, till twelve 
o'clock, when he was to take a walk for ao hour, then 
oat a biscuit, read light literature till four, and then ride 
on horseback till six, at which hour he was to dine, 
simply, hut to tho extent his appetite prompted liim. 



EXCmXtl CAUSES OF WAKBFL'LNESH. 



67 



He h&A been in the habit of smolcing one cigar a day 
Rafter dinner), and I allowed him to continue in this 

lulgeoce. 

I am thus particular in stating my instructions, be- 
cause I determined to see what could be done by hygienic 
measures, and others directed to the relief of the sup- 
posed cerebral congestion, without resorting to the use 
of drugs, so long as it was probable they would not be 
required. Opium and other medicines of the narcotic 
class would, I was satisfied, do more harm than good; 
bromide of potassium I reserved for use, should it be- 
come necessary to employ it. 

I have every reitson to believe that he complied faith- 
fully with the directions given him, and ere long marks 
of decided improvement were visible. IIIb pulse had 
fallen to 80, was regular and full; there were no more 
headaches and vertigoes; bis eyes had lost their blood- 
shot appearance, and, above till, his sleep had become 
sound, and was of from seven to eight hours' duration 
nightly. As soon a.s he got settled in his easy chair For 
the night his eyelids begu.n to close, and lie slept steadily 
on till it was time for hiiu to get up for the day. Three 
weeks were necessary to bring iihoul these rt-sults in full, 
Although umenilmeut was uanifestcd from the first. 
Yesterday, May 18lh, I wrote him a note, reiinestiiig 
his permiasiou to make use of his case in illuslration of 
this memoir. The following is his answer: it is the first 
time he has written a line for a month : 



"My bear Doctor: — If, in your opinion, my case is 
possessed of any value in a pathological point of view, 
I hope you will make such use of it as will best serve 
the ends of science. I make only one condition. You 
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know I am A literary man, and thnt my rcptiution as 
studeitt ami author would sufTvr in the t^stimation or the 
critics won I suspected of insanity. It talccs very littlo 
to Turm a foiiuilution fur itnch au aSBumption, sn<1, per- 
haps, iu toy case, tliere wouhl be more truth than 6ction 
in the notion as applied to mc With the exception, 
therefore, of giving my name, you are at perfect liberty 
to ili»U me up for the satiafaotion of all your medical 
friends, 

"I shall come and see you to-morrow, and in tbe 
mean time believe mo ever, 

"Yours sincorely and gratefully. 



"P. S. — T hare read the ahove over, and to my great 
delight find that I have said what I wanted to say. I 
would stand on my head witli joy, were it not that you 
were desirous of keeping as much blood out of my noddl 
OS possible. Laus Deo. Can I go to work Monday 7 

I had no intention of letting him "go to work" on 
Monday, or for at least two weeks subsequently. I was 
of the opinion, however, that after that time he coald 
rosumo his labors to a slight extent, and gradnally ex* 
tend them; not to the limit they formerly reached, bat 
to that degree which, while they would add to his repu- 
tation as a man of learning, would not exhaust the orgaa 
which it was so essential for hie objects to preserve in a 
condition of unimpaired vigor. The result has been all 
that either he or myself could have desired. 

Case VI. — A youth of fifteen was brought to me by 
his father, on the lOih of August, to be treated for ob- 
stinate wakefulness, the consequence of severe mental 
ex«rtion at sohool several weeks previously. Ho bad not 
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nttcndetl scliool since tho last of Jiini>, but had scarcely 
vlcpt more than ttti hour or two each night since that 
H time, according to his own and his father's Htatcment. 
He wiis a healthy well-grown lad, with a good appetite, 
»iid nothing uiiasunl in his appearance beyond a slight 
look of weariness and anxiety in his face. Daring the 
day there were no hallucinations of »ny kind, and to- 
ward evening be invariably felt overpowered with sleep. 
A» soon, however, as lie lay down ho heard voices re- 
ting extracts from the lessons he had recently been 
ig, and his mind became ocuupied with imaginary 
scenes in which the gods and goddesses of mythology 
and the heroes and poets of antiipiity played prominent 
parts, and the whole power of his attention was thus 
kept engaged with those and other scenes which were 
formed with astonisbing rapidity. Toward murniug he 
fell into an uneasy slumber, and awoke feeling mor« 
weary even than when lie had goue to bed. 

Medicines, among which opium was the chief, bad been 
employed without success. On the contrary, his condi- 
, tiOB was manifestly rendered worse thi^ough tlieir intlu- 
■ enoe. Laudanum, of which he had taken large quanti- 
ties, always caused headache, without producing the least 
amelioration in his syiuptoms. Kotwith^taudiiig the 
palpable connection which existed between the wakeful. 
D6B8 and his former intense mental application, ho had 
been allowed to oontiuue his studies, and when he came 
to me had a Latin grammar in his hand, which be had 
been diligently studying in the street railway car! 

After some very plain conversation with the father, 
relative to the great danger to which he was Bubjeeting 
his son, by thus inordinately taxing his mind, I directed 
the entire ceseatiou of all studies for the present, and 
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an entire chnnge oF assodntions by a visU to tbe eea- 

siiore, and fne indulgence in bathing, fiiihing, and other 
ro creations. I likewise ailvi;«cd the nse, for a few oigbtB, 
(jf small doses of bromide of potassium. My advice 
was iiuplicitlj followed, and si few days since I received 
ft visit from the boy's futUer, and was told by him that 
hia son's heulth Liid bt-en completely restored. I recom- 
mended that the ™ie to tlie sea-side should be prolonged 
a week or two, that the return to study should be gradual, 
and that the boy's ettgerucss to learn iihoald be somc- 
wh&t restrained by oceiipationa and amusements rcqainug 
bill; little mental exertion. 



2il. Thotfi! posUions of the hody which («nd to impedt 
thejlovt of hlooil from the brain, and at the game time 
do not obstruet its pag»a.ge Oirov-gh the arlerict, while 
causiTig hi/perwmia, aluo produce insomnia. 

Several eases have conio undt-r my ob»irvatioa in 
which the inflaeuoe of position as nlfectiog the disp<K 
sition to slwp was well markcil. It is very evident thai 
the rt'cumbunt posture is more favorable to a state of 
congestion of the brain than the erect, or scmi>crcct. 
Tiidividnals who, by exGessIve meutal exertion, have \ei- 
acncd the contractility of the cerebral reisela, almost 
alwayn experience great difficulty in gctdng to sleep 
after lying down, even though previous to so doing ihey 
may have been very drowsy. A gentlemnn, who was a 
patient of mine a few veekt) since, informed me that 
several years ago he had an attack of wakefulness, vhich 
lasted for three or four months, and which was partjcn- 
larly characteriaed by inability to sleep while lying in 
bed. While sitting in his olSce he would often fall 
asleep in his chair, and previous to going to bed be 
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woui'I be overcome h_y ilrowsinpss. Tlie niouient, Iiow- 
ovcr, tlint he ]ny itowii, liis miml was nrdiiacil iulo activ- 
itj, and all sleepiness ilisappea-reil. He left off work, 
triiveloil, uml in a abort time recovered perfectly. It 
will hf r(!eollect«iI that iu tLi> oilier ciietw I have cited in 
tbis memoir, tlic plienomena wora always more atronglj 
nmrked after the persons affected lay down; and I have 
always in&iiited upon the avoidance of the recumbent 
posture as one of the most important means to he etii- 
ployed iu the cave of insomnia. The following is one of 
the cases referred to above. 

Case VII. — A gentlcmim in extensive legnl prrictice 
r«<|m-'«t,i;d my advice for persisLc'ut wakefulness, with 
which he had heen affeeteii for several wevks, in conse- 
quenco of itnriimlum;^ attention to a case in which his 
sympathies had become greatly interested. For some- 
what over a month he hud, as he informed me, slept bnt 
for an hour or two each day. After dinner he was able 
to, procm-e this much sleep in his chair, but at night, 
when he lay down, all his elforia were unavailing. lie 
felt the want of repose very much, and he doscrihed tlie 
sensation of weariness of body and mind as almost in- 
BUpportable. So groat was this desire for sleep that, not- 
withi^taiiiliug repeated disappointments, he was conlident 
each ni^ht of being able to securo it, but invariably as 
aooQ as he lay down, all inclination vanished, and he 
passed the night in that condition of painful restlessness 
which had now become horrible to him. There was no 
very groat mental activity, and no hallucinations of 
aiglit, bnt when his head touched the pillow a low buzz- 
ing sound, which apparently had its origin in the cars, 
was heard, and remained there to keep him awake, lie 
could not shut out this noise, no matter how energeli- 
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cally he enileavored to render liimM-lf oblimus to 
and all the ineatm, tiiieh aa opium, chlorofona, and alco- 
holic liqaoi'H of variouH kinds, which he tried in ch« hope 
of obtaining relief, only aggravated the difBcully. 

His general health, ordinarily excellont, h;ui latterly 
began to give way. His bowela were torpid, he had 
little or no appetite, and he was almost daily aubjeel to 
severe attacks of headache. He was conscious, too, of 
a very decided change in his disposition. From haring 
been of rather social tendencies, he had become morose 
and gloomy, disliking even the companionship of his 
most intimate friends. There was also a very decided 
impairment of his memory, and he was sensible of the 
fact that the power of concentrating his attention upon 
subjectH of even minor importance was materially weak- 
ened. In conversation he miscalled names, and mis- 
placed events and things. Thus he called Pittsburg 
Pittntown, said aunt several times when he should have 
said uncle, and confounded JVeMo/-i with New York. By 
atttntiou to hygienic measures, avoidance of the recum- 
bent position, and the use of moderate doses of bromide 
of potassium, be soon obtained a due amount of sleep, 
and the other symptoms of a disordered mental and 
physical organism gradually disappeared. 

Dr. Handfield Jones* relates a case in which the in- 
fluence of position was strongly marked. " A gentle- 
man, aged twenty-four, after cunsidcrublo mental Htrs'm, 
experienced the following symptoms : Ue was thoroughly 
weary and drowsy at the closu of the day, and felt, as 
well lie might, the need of nature's restorer; (corwdy. 



* Cliuiuul CibaurTutlgad oa Functional Hwtoqb OUurdtTS. 
don, ISQ'l, p. 2SJ. 
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aowever, liaJ he Inid down his hend, when the cereliral 
arteries begun to throb forcibly, iinil soon all inclination 
for sleep WHS banished, nud for hours he lay wide awake, 
hut deadly weary. The cix'isa mail here was evidently 
deficient touieily iu the cerebral arteries, or more exactly 
paresis of their vasa motor nerves. As the arteries re- 
hired they admitted an undue flow of blood to the brain, 
which goaded the weary tissue into abnormal action." 

De Boismont* refers to a case, on the authority of M. 
Moreuii, in which an individual was able to obtain hallu- 
cinations of sight by incUning his head a little forward. 
By this movement the return of blood from the head 
was impeded, and thus there was an exaltation of certain 
of the ceri'bral functions. 

Wakefulness is nothing more than an exaggeration of 
thfi normal functions of the brain. For this orgna to 
act with vigor, an increased flow of blood is necessary. 
If this flow is continued, without proper periods of re- 
poso, a state of erethism and insomnia is produced. In- 
stances have been recorded in which persons have found 
it nflccBBary to assume the recumbent position whenever 
they had any severe mental labor to perform. The fol- 
lowing extract, bearing upon this point, from a workf 
already quoted, is interesting: 

"Thfi posture of supination will unavoidably induce 
that increased flow of blood to tlie brain which, under 
certain states of this fluid, is so essential to the production 
of briUiant waking thoughts; and are indeed attained so 
often by another mode — the swallowing of opium. 



* A Hiilorjr nf DrRnrnn, Vlxiona, AppitTitionti, ate. Araorionn adi- 
rii>n. Pliilik'Mpliin, tHSr>. 

f Tho Ptiiliisupliy of MjatoT}'. By Waltur Cooper Oendy. Lou* 
d<ln, 1841. pagei'UO. 
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" A gpntleman of hiitli attainnienl was eonstiintl^ 
haunted by a i^pector wlicn lie retired to n-st, which 
seemed to attompt Lis life. Wheu he i-iiised himsL-lf 
in bed the pkanfoni vainsfied, but reappeared as lie t«- 
sumcd the recumbent posture. 

" Some persona always retire to bcii when they wish 
to think ; nod it is well known that Pope wis often wuut 
to ring for pens, ink, and papt;r in the nigtit, a,i Lord 
Boliiigbroke's, thiit he might record, ere it was lost, that 
moat sublime or faneifiil poesy which flushed through bia 
mind as he lay in hed. Such, also, was the propensity 
of Margaret, Duchess of Newcastle, who (according to 
Gibber, or rather Shie!, the real author of the ' Lives oE 
the Poets '), kept a great many young ladies about her 
person, who occasionally wrote what she dictated. Some 
of them slept iu a room contiguous to that io which her 
grace lay, and were ready at the call of her bell to rise 
any hour of the night to write down her convcptioiu, 
lest they should escape her memory. 

"HenricuB ab Heeres (in his 'Ohs. Med.') says that 
when he was a professor he used to rise in the night, 
open his desk, compose much, shut hiB desk, and again 
to bed. On his waking, he was conscious of nothing but 
the happy result of his composition. 

" The engineer Brindly even retired to bed for a day 
or two, when he was retlecting on a grand or scientific 
project. 

" I deny not that the darkness or stillness of night 
may have had some influence during this inspiratioa. I 
may also allow that somo individuals compose heat while 
they are walking, but this peripatetic exertion i« calcu- 
lated itself to produce what wo term determination of 
blood to the head. I have hoard of a most remarkable 



BXOITINfl 0AI18K9 OF WAKEFDLSB9S. 



75 



instance of the power of position in influencing mental 
energy in a German student who was accustomed to 
stud; and compose with his head on tbe ground, and his 
feet elevated and resting against the wall. 

"And this i& a fragment of a passage from Tissot, od 
the subject of moDomania. 

" "Nous avoQsvu ^tudler dans cette acai^^mie i! 

d'j a pas long tcmpb', UQ jcuno homme de m<?ritc qui 
t'ilant mia daru la tete^ dc (}<5oouvrir la quadrature da 
circle, est mort, fou ii la hotel Dieu a Pari*.'* 

" You will stuilc when 1 ttll you that the tints of tbe 
Innilscnpe are brighter to uur eyes if we reverte tlte poti- 
tion of the keaii," 

Tissot, in the work to wluch reference has jnst been 
made, cites an instance in which position was taken nil- 
vatitagc of to solve a problem in mat b<! ma tics. A gen- 
tleman, remarkable fur hi^ aucaracy in calcnlation, for a, 
wager hif down on a bed mad wrought, by mere strength 
of memory, a (juestion in geometrical progression, while 
another person, in another apartment, performed the 
same operation with pen and ink. When both had fin- 
ished, the one who had worked mentally repeated his 
product, which amounted to sixteen figures, and, insist- 



* Ii Ji pcrhap* (cnrcnlj nocniiaiy lo cnll nlitncian lo the fnol that 
Mr. Ihiiiitj l»« ai'o^viliir luiBUikau i.li« oignilicniiuii uf ilio wur>l8 in 
the aboro quolultcD from Tisaot, printed iti italiax. He ftppcar;! (u 
think Iha; iRonn beinj put on Ait liraJ. it iriiiidallnn wlilch would 
■nako »*ry grout iiouBfiiBP out of ihv wliiily Bilrin;!. Tli« ifordd will 
bo fdund in Ti»»oL'» Avu aux W<jii di Lnim el •lui Fenonnii tidtn- 
tatrrt lur Imr t,iul/, I'lria. IT<i'<, p. -8. anil la Kngllah. in n, ion*- 
lalion i-niiil*'! ".^ T'tatm an the lliitmu vf hittniiy nail ^VJii'j/jj 
Pt/ioni. Edinburgh,'' lTi2, p. 26. Tiio work i» well worlbj of alten- 
llon avtii u tliia duy, (i* sontalDJiig man; niDst iaiarmlltig faoU and 
iiii]»octa(ii auggestioiu. 
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ing that the other gentleman was wrong, desired Kim to 
read over his different producta. On this being done he 
pointed out the place where the first mistake lay, and 
which had run through the whole. He paid ver^ dearly, 
however, for gaining his wager, as for s coDsiderable 
time he had a swimming in bis head, pains id tits eyes, 
and severe headaches upon attempting any mathematical 
labor. 

Sir Walter Scott hats said somewhere, that the half 
hour passed in bed, after waking in the morning, was 
the part of the day during which he conceived hie best 
thoughts. 

Dr. Forbes Winslow* makes some excellent remar][6 
upon the relations existing between position and ytak^- 
fnliiess. He says : 

"In some types of insanity the patient's mind is al- 
together absorbed in the contemplation of a frightful 
spectral illusion. Under these circumstnnccs the un- 
hapjiy sufferer is afraid to close his eyes in sleep from an 
intense fear and dread that ho will then fall an ensy 
prey to the horrible phantasms which his morbid iuiag* 
ination has called into existence, and which, he iinaginvit, 
follow him in all his movements. The patient so «f> 
flicted declares he will not sleep, and resolutely repudi- 
ates and perseveringly ignores all disposition to stomber. 
On many occasions he obstinately refuses to go to bed, 
or to place himself in a recumbent position. He will 
battle with his attendant if he attesjpts to convey him 
to bod. He insists on remaining in the chair, in stand- 
ing in an erect position all night, and often determinately 
walks about the room when those near him am in pro- 



* Od ObRoure Dueaaos of the Bruo, oto., p. 607. 



BXCITINO CAUSES OF WAKEFCLNBSS. 77 

foinKl rofioae. In those CJisea the linllucinationB fippear 
to be most exrjuiaitely and acutely viviii wheu the patient 
is placed in a roctimbent poaitian, on accoant, it is sup- 
posed, of the mechanical facilities thus afforded for the 
blood gravitating freely to the head. 

"A gentleman who appeared free during the day from 
itny acute hallucinations, never coald He on hia back 
without being diatvesaingly harassed by li number of 
frightful imps whom he imaj;ined to be diincing fantas- 
tically around him during the night. Under these cir- 
cumatanccs, undisturbed sleep, while in hod, could never 
be obtained. He was in the habit of sleeping in an arm- 
chair for aome time in consequence of these symptoms. 
He, however, eventually recovered, and has been for 
several years entirely free from all hallucinations," 

It has frequently occurred to me to notice the increase 
in the number and intensity of the hallucinations of 
patients affected with delirium tremens as soon as they 
assumed tlio recumbent position. The difficulty of 
Bleeping is in such cases always correspondingly aug> 
mcntcd. 

5(1. An itKn-asfil a?/iount of hlood i» determined to 
the brain, ami wakefitbiuxs i» produced by certain aub- 
tlanceg u»ed a»food or meJiaine. 

Daily experience assures us of the tnith of this pro- 
position. In genertil terms it may be said, that all those 
suhstanci's which, when ingesti^ into the system, increase 
the force and froijuency of the heart's action, cause also 
a hypcrpemic condition of the brain and tend to the su- 
pervention of wakefulness. 

Chief among these agents are to be placid alcohol, 
npium, belladonna, stramonium, Indian hemp, tea, and 
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coOec. It is true that tbo first two of tbesc, whoo tnkt 
in large qutiiititicK, somctinu^ti j^Irc rise to u oomutoeo 
cutiditioD. TliiB, however, as lias ulreaily lii^cn sboirn, is 
nnt n cnnaequcncc of un iiicieaai^il niiioiinl of blood iu 
the brain, but results from the circulntion in ihat orgut 
of blood whiob bas not been duly oxygenated by reapU 
ration. My experiments on this head have been many, 
and show conclusively that neither alcohol nor opium 
poaacBses any stupefying effect, if means be taken to in- 
Bure the full aeration of the blood. If, however, these 
substances be administered beyond a certain limit, they 
BO act upon the nerves which supply the respiratory 
muscles as to interfere with the process of respiration, 
and hence the blood is not sufficiently auhjected to tlie ac- 
tion of the atmosphere. Unacratod blood therefore circu- 
lates in the brain, and coma — not sleep — is produced. 

No substance is capable of acting as a direct hypnotic, 
except tliat which lessens the amount of blood in the 
brain. In small doses alcohol and opium do this indi- 
rectly, through their stimulating properties exerted upon 
overdistondcd blood- vessels, as has been shown in regard 
to the first named, in a case already cited ; bat they 
never so act upon the healthy brain. In the normal 
state of this organ their action in small doses is always 
that of excitants. The word "small" is of course used 
iu a relative sense. What is a small dose for one perstoi 
may be a large one for another, and vice verm. 

In this connection it is scarcely necessary to dwoU at 
any length upon tlic wakefulness produced by delirium 
tremens from the excessive ingestion of alcohol or opium. 
In the pott-mortcm esamiiiationa — four only — which I 
bavo made of individuals dying from this ufTectioo as the 
resatt of the immediate use of alcohol, the brain was in- 
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ftriiibly found congested. Eitber hyperfemia, or itscon* 
^iience, effiiaion of serura, is ihe ordinary pathological 
condition discovered in such esses. 

In regard to opinm. most practitioners have doubtless 
noticed the efl'ect which it and its preparations frequently 
produce in preventing sleep. I buvu known ono done of 
bulf a grain of opium beep a patient awnko for three 
consecutive days and nights, during the whole of which 
period intense mental excitement was present. As is 
well known, the Maliiys, when they wish to run amuck, 
bring on the ncuessury degree of cerebral sttmnlution 
by the use of opiuui. During the condition thus pro- 
duced insomnia is always prca(?nt. It is certainly true, 
however, that in niodorattdy large doses opium acts as a. 
direct hypnotic, und tbe same may be said of other 
tinrcoticB. 

Bclladonnft, stramoninm, and Indian bemp likewise 
produce congestion of tbe brain and wakefulness. The 
latter, nnder tbe name of hashish,* is still used iu the 
East to bring on a at^te of delirium, and, if rumor Ib to 
be credited, has its votaries iu this country. Tea and 
coffee act in a similar but far less powerful manner. As 
one of the results of experiments with these substances, 
instituted upon myself, I found that the circulation of the 
blood was rendered more active.f Their inSiience in 
preventing sleep is well known to tJie generality of peo- 



*Tlie worit m/nnin U JeriTwl rrom I.I19 woril RaiAith, rroni Itie fiwt 
thuc & Beat in the East culloil ^fioinni mailc uno of hailiuh lo indu«a 
tliv lAnipnr.ir; iiiannil.y •liirinu vlilcli rlmir orliii«8 wire prrpet-ralud. 
Buu I/i't'iri/ (if Ihu ,1«sumnj, by lbs CliL-valijr JoBi-pli von Unaimiir, 
IrrtmUtcd from tlic OcrmiiD, by 0. C. Wood, M.D., London, 18Sfi, p. 
3H«, nnlfl. 

^ I'hjHi?togiou1 Meaioirij. 1863, p. 24, ttteg. 
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pie, an<1 tbb ofT^ot U ilanbllesii ptitirelr due to thvir ac- 
tion upon the heart and blood-vetiaels hy which the 
amount of blood in the brain ia increased. In persons of 
fair and thin skins, who are not accustomed to the use of 
cithOT of these beverages, the face can he seen to flush 
after they have boon taken ; and I hare frequently met 
with persons in whom their use was always followed by 
Hutfusion of the eyes, and a feeling of fullness within 
the head. Their power to increase the force and bril- 
liancy of our thoughts, and to sustain the mind under de- 
pressing influences, has long been recogniucd, »nd is to he 
ascribed to the same cause as that which prevents sleep. 

4lfi. Wah-fidne«» is aha fniusml hy functional de- 
ran^ttmenU of certain organit if the hodtf, w/wreby an 
hu-rease m (he amount uf hlmd in the brain it prodvetd. 

Under this head are embraced those caaes of 8le«plem- 
nesB due to exalted sensibility of the nervous system. 
They are chieliy mot with in persons of feeble constitu- 
tion. The slightest impression made upon the skin, or 
any other organ of sense, is converted into a sensation 
out of all proportion to the exciting cause. There is 
thus a condition of general hyperajstliesii which greatly 
tends to the prevention of sound and refreshing sleep. 
The following case illustrates very well the phenomena 
of the state in question : 

Cask VIII, — A lady recently came under my care 
for extreme wakefulness, the result, as ah© correctly 
supposed, of debility. During the month of August she 
had resided in a malarious regioti, and had had a series 
of attacks of intermittent fever before she would consent 
to lake quinine for its cure. By the time the disease 
was conquurcd sliu had bucome very much reduced, and 
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her oonRtitiition had received a shock from which it will 
jirobably not recover for several years. I saw her for 
the first time on the 2tith of September, and she was 
then BO feeble that ahe was unable to be out of her bed 
for more than an hour or two each day. Her nervous 
system wns in iin exceedingly irritable condition, the 
least noise startled her, she was uoiilile to bvar the full 
light of day, and so sensitive was hor skin, that the 
light clothes she wore caused her the greutest uneasiness. 
She informed mc that she had not slept it particle for 
scvonteeu days and nights, and though I received this 
statomeut with some grains of allowance, I was very 
sure, from her general appeiiranou, thiit she was enffor- 
ing from iusomuia. At niglit the feeling of general dis- 
comfort was greatly increaseil, the weiglit of the bed- 
clothes was insupportable, and ahe passt^d tho hours 
tossing restlessly on her bed or in walking the fiotir. By 
morning ahe was feverish, irritable, and thoroughly ex- 
hausted. A cup of coffee and a little buttered toast 
constituted her breakfast, after which she felt somewhat 
revived. 

Conceiving that all the symptoms were referable to 
debility and passive cerebral congestion, I advised nu- 
tritious food, tonics, stimulants, exercise in the open air, 
the warm bath, cold water to the head, and ttie avoid* 
uDce of the recnmbcnt posture. Amendment began 
almost immediately, and by the end of a week tht? hy- 
periesthosia had disappeared, and she slept soundly and 
sufficiently. 

in reference to this form of wakefulness, Dr. Hand- 
field Jones* makes some judicious observations. He 



*0s ITuoMioDalSerTOiuDUordera. JioadoD. lH04,p. 282. 
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siiys: "A girl recently iitiiier nij cure with very various 
aud iniirkeil signs of prostrntioii of nerve-power, SUiTerei] 
for many moul.lia with exijeoifingly restless nights, the 
cause of vfliii;h ujipciiretl to be chiefly great hyperes- 
thesia. Altlioitgh »lu> iinprovod miiterinlly iti other re- 
speetH, she did not sleep well until she van rcinovcd from 
London to a healthy part of the country. [ hitvo htul 
several patients, two especially, holh temperate males, 
who for a length of time were quite dependent Tor good 
rest at night on wine taken either on going to bed or in 
the course of the night. * * * It is not excy to 
form a precise idea of the state of the nervous oeuterg 
in which a 'night cup,' as above mentioned, is so ef- 
fectual in procuring sleep. Debility is certainly one 
marked pattern of it, but there must be surely another, 
even more important, as the most profound debility does 
not, by uny means, always interfere with sound sleep, 
iiuy, rather seems to oonditionatc it. This other clement, 
we arc much disposed to think, is byperfestbesia, or irri- 
tability, which, n.3 already noticed, commonly increases 
paripattu with weakness. The condition may be com- 
pared with that of neuralgia, when it ia beginning to 
give way under treatment, and is so readily reproduced 
by anything which causes eshaustion. Koir aa the 
stimulant recruits the exhausted nerve-force, the hyper- 
tcstliesia ceases, and the b''"''n tissue subsides into a 
state of calm repose. It may be added here that it is 
often well to give not only a stimulant, but also some 
digestible nourishment about the time of going to rest, 
01- even in the eniirse of the night when debility to a 
serious extent exists. It is quite certain that a craving 
empty stomach is by no means favorable to quiet slum- 
ber, and in this point of view moderate suppers are far 
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from being unsuitsble to many mvali*Is, I well rciiicia- 
ber the case of a lady who, the night af'iiT a. natuml 
confinement, woke np with severe gastric disorder and 
flatutonce, which resisted various medications, hut sub- 
Bided Immediately after a plate of cold meat and Homo 
brandy and water. Among the various soporifics, I doubt 
if there be any more potent, especially for the weakly 
and hyperwsthetic, than prolonged exposure to the cold 
open air. Thie should be so managed as not to cause 
great fatigue, and if well timed and followed by a suffi- 
cient meal, it will be found an admirable preparation for 
sound nightly slumber." 

In the foregoing remarks it is perceived that Dr. 
Jones fails to recognize the state of passive congestion 
of the brain which in cases such as he descnben, and in 
miuiy ainiilur ones which huve come nndor my cure, ia 
almost invariahly present. It is this fenture which, in 
addition lo the debility, gives so marked a character to 
the flpeciea of inaomniii under consideration. The hy- 
per seat heai a, like the wakefulness, is merely a result of 
the cerebral hyperinmia. 

Several cades of inaomnii^ the result of disordered 
menstrunlion, have come under my observation. We 
can very well undcrsttiiid how, in women suffering from 
suppression of this function, a slight degree of cerebral 
byperffiraia and consequent wakefulness should result. 
About the climacteric time of life, when irregulariiies in 
the menstrual flow are very common, there in quite gen- 
cr^illy extreme sleeplessness as each period upprouehes, 
which is not ordinarily relieved till the catameniu luiikc 
tb«ir appearance. In such cases mcnsurus directed to 
the relief of the existent congestion of the brain will 
generally prove cil'cetuul in causing nuturtU sleep. 
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Irregular or deficient action of the heart and btood- 
veHsels is a frequent cause of wakefulness. One of the 
principal results of such disordered uctJon of the circu- 
latory organs is coldness of the extremitiMi, and an «t- 
tendimt condition of repletion of the centriU vesswls. 
As a couBeignuncc there is in these ouseH nlmost inniri- 
ttbly grfiit wiikefulness. As Dr. Ciieyne* haa reinarkvd, 
many n delicate female, from going to bed witli cold foet, 
is deprived of hours of sleep in the early part of the 
night, and thereby falls into nervous compUints, obsti- 
nate dyspepsia, a.nd uterine irregularity, who might hare 
escaped had the circulation of the surface of the body 
been properly sustained. 

There are cases, however, of habitual cold feet, ac- 
companied by wakefulness, which are not so much due 
to deficient power in the heart as to disordered nervoua 
action. But, whatever the cause, there is always, while 
the condition exists, an excessive amount of blood in 
tho cruuial vessels. An instance of the kind camo under 
my observation several years iigo in the person of an 
army officer, of strong constitution and otherwise of 
good health. Heat applied to the extremities gave only 
temporary relief, and stimnlitnta taken internally were 
equally inefficacious. He was finally entirely cured by 
the repeated passage of the direct galvaoic current 
through the sciatic and crural nerves and their branchos. 

Indigestion is quite a common cause of wakcfulncjss, 
«ven when no marked disagreeable scusations arc ex- 
peritnci'd in the digestive orgiins. A full meat, eapeoi* 
ally if it be of highly seasoned or otherwise improper 
food, will often keep the offending individual awake the 



* Cjolopedia of Pmaiical Medicine, voL It., art. WalunUnoM. 
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greater part of the night. We know that apoplexy is 
especially apt to occur soon after the stomach has been 
overloaded with food. The return of the blood from 
the head is impeded, and the rapture of an intercranial 
vessel, OT an effuaion of serum, is the result of the cere- 
bral congestion. Insomnia is a milder effect of the same 
cause. 

There are several other abnormal conditions of the 
system in which wakefulness plays an important part, 
but their consideration would lead us into the discussion 
of the phenomena of many diseases of which it is simply 
a symptom, or of secondary consequence. The remarks 
which have been made in regard to it have reference to 
its existence as an evidence of slight cerebral congestion, 
and therefore as being of sufficient importance to de- 
mand the aid of both physician and patient in effecting 
its cure. 



CHAPTER IV. 
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TiiK principles which Bhould prevail in the treatment 
of watcfulnesH are indicated to some extent by the re- 
marks which have already been made. If the views 
which I have given relative to the pathology of this af- 
fection be correct, there can be no doubt in regard to 
the means to be employed for ilH cure. Happily theory 
and practice are in perfect accord in respect to the 
therapenticnl mensures to be adopted. These may be 
ftrrn.riged Into two classes: 

Ist. Those which by their tendency to soothe the 
nervous system, or to distract the attention, diminish 
the action of the heart and hi ood- vessels, or correct ir- 
regularities in their function, and thus lessen the amount 
of blood in the brain. 

2d. Those win eh directly, either mechanically or 
through a specific effect upon the circulatory organs, 
produee a similar effect. 

Under the first head are embraced many agencies 
which from time immemorial have been known to cause 
sleep. Among them are music, monotonous sounds, 
gentle frictions of the surface of the body, soft undala- 
tory movements, the repetition hj the iiisomniilcnt of « 
series of words till the ottentiou is div.'rted from the 
exciting emotion which engages it, and many olhers of 
Bimilar character which iudividuuls have depiaed for 
(86) 
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themselves. In slight cases the measures belonging to 
this chiss often prove effectiiHl, but in persistent insom- 
uiii they ure generibllj iiltygeiher niig:itorj. 

Under the seeonil hciiii we shiill find comprehended 
the meiins which are chiefly to be relied on in the treut- 
ment of cases of morbid wakefHliieas. 

Chief among them are embraced those measures which 
tend to improve the genurul liciiUh of the patient, and 
which ttre chiefly of a hygienic character. Whutever 
onuses produce an irritiilile condition of the nervous 
system, indirectly at least increase the disposition lo 
trnkefulneas. It ia important, therefore, that these 
shouhl he thoroughly understood and avoided, and I ac- 
cordingly propose to consider them at some length. 

food. — While it iii an error to suppose, as is generally 
done, that a moderately full meal, eaten shorlly before 
bedtime, is necessarily productive of wakefuluefis, there 
is no doubt that this condition is induced by an excessive 
quantity of irritating or indigestible food. A hearty 
sapper of plainly cooked and nutritious food rather pre- 
disposes t» sleep. Most of us have experienced the 
drowsiness which so often follows dinner. This is due 
to the fact that the process of digestion requires an in- 
creased amount of blood in the organs which perform it, 
and consequently the brain receives a less quantity. A 
tendency to sleep is therefore induced. It is a natural 
and healihy predisposition, and when yielded to moder- 
uiely coudnces to a more complete assimilation of the 
food than would otherwise take place. When, however, 
thii fooiJ ingested is not^suuh as is merely sufficient for 
the nnnu of the system, but is inordinate in amount, or 
irritating in quality, the hypnotie effect is neutralixed, 
and often a state of wakefulness superveues, from the 
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fnct tbut the qunntit^ of blood clrcuIatiDg in the hrfliD is 
nugmcnleil iiiistcuil of being ilimiiii^hcil. This lutit result 
is induced either by tho prt^ssurc of ibo overloaded 
stomiich upoD the nbdomiual vessels or through a reflex 
action on thu hoirt, by which it is exulted to incro&sed 
activity. 

In young children, who are very Basoeptihle lo the in- 
Queiice of causes acting upon the nervcuB syetein, we 
often see Wth sleep and wakefulness result as direct 
effects of eating. When the quantity of milk tnkenhns 
not been esoeaeive, the child i|QielIy drops asleep ftl tho 
breast. On the contrary, when a euporabundnnce has 
been ingested, it either remains awiike or thesleep is dis- 
turbed. In adults it is, iis has already been mentioned, 
not micoinmon for apoplexy to en.'suc upon n large meal 
of improper food. 

In order, therefore, that n disposition to wakefulness 
may be removed, it is essential that attention should ho 
paid to the diet of the alTected individual. As « rule, 
people are underfed. This is efipecially the case with 
women, who too gcneriiHy indulge in what may be owHed 
"slops," to the exclusion of good, solid, nutritious food 
derived in great part from the animal kingdom. By 
suuli a. faulty diet the tone of tho system is lowered, and 
local congestions of different parts of ibe body are pro- 
duced. If the brain be one of these, wakefulness results. 

Most of the cases of insomnia which occur in women 
are of the passive variety, and require not only natn> 
liouB food, but etiimilants. Of the latter, whi»ky is gen- 
erally to be preferred as acting. rapidly, as less likely to 
diiagree with the stomach than many kinds of wine, and 
as being purer than the stuff ordinarily sold as brandy. 
As a good stimulant, and at the same time tonic, nothing 
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can be preferable to Tarragona wine, drunk at dinner 
to t!io extent of n glass or two. It posHesaea all the 
essential (|ualities of pure port, and is much more relia- 
bli' and wholesome than the mixture of elderberry juieo 
and alcohol which passes for this latter wine. Next to 
Tarragona wine must be ranked good Ijiger beer. 

Although the effect of coffee is generally such as to 
iniluce sleeplessness, there are cases in which its action 
is directly the reverse. I have had several slight cnses 
«f passive wakefulness under my care which were en- 
tirely and speedily cured by a cup of strong coffee taken 
for three or four nights in suoeesston u,t hedtiuie. Il is 
especially useful in females of languid circulation, and a 
conseijuent tendency to intorniil congestions. 

Stimulants such as those meutiuned, and others which 
might be noticed, it must be clearly understood are only 
useful in the asthenic or passive form of inaomTiia ; in the 
sthenic or active form of the affection they are altogether 
inadmissible, and if employed will certainly increase the 
difficulty. 

The good effects of moderate hut regular phyntcal ex- 
crcinc in dissipating wakefuluesa can scarcely ho overesti- 
mated. It is almost impossible to produce any pertna* 
ncntly benoSclal influence without the aid of this powerful 
tonic. To be of any material service, the exercise should 
be taken in the open air, and should extend to the point 
of inducing a slight feeling of fatigue. 

The warm bath is also a very valuaiilo means of deter- 
mining blood from the head, and calming nervous irrita- 
biliiy. Frequently, especially in children, I have found 
that .timply putting the feet in water of the temperature 
of 100° F., has been suDicieiit to induce a sound and 
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healthy sleep, when laudanum and other m«ani havo 
failed. 

Cold water, applied directly to the scalp, is often of 
great eflect in diniinisliiDg the amount of blood in the 
brain. It is not admissible in the asthenic form of 
wakefulneiiB. When tho indivitlual is strong, the heart 
beating with force and frequency, and the mental excite- 
ment groat, its iufluenoe is almost invariably good. The 
exact temperature is a matter for the judgment of the 
physician. I have often used it as cold as ice could 
maki' it, 32* F., or thereabouts. 

In the action of cold water, applied to the head in 
cases of insomnia, we have another proof of the real 
nature of this affection- It is liTiown that in Thibet 
mothers place their witkeful children in such positions M 
will admit uf u Bmiill stream of cold water falling from 
a. slight eleviiiion upon the head. I have iu some work — 
on wliich I cannot now lay my hands — read a very full 
account of this custom, and seen a cut representing the 
process. The children very aoon fall into a (|uiet sleep. 
I have often seen the application of the cold douche to 
the heads of refractory prisoners bring on a deep sleep. 

The effects of position in aid of other remedies have 
also been alluded to. I make use of its advantages in 
all severe cases of insomnia which come under my chaise, 
and we have, in its efficacy, additional confirmation of 
the correctness of the theory that the condition of the 
brain in such cases i^ one of bypcraimia. 

Among the more purely medioiuul agents, ftr/>nttii« of 
potamiuni occupies the Srat place, and can almost always 
be used with advantage to diminish the amount of blood 
in the brain, and to allay any excitement of the nervous 
system that may be present in the sthenic form of in- 
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aoDinia. That the first named of these effeets follows its 
use, I have recently asci'rtaineJ by experiments upon 
living animals, the details of whiuh will he given at another 
time. Suffice it now to say, that I have administered it to 
dogs whose hrains had heen exposed to view by trephining 
the ekull, and that I have invunahly found it to lessen 
the tjnantity of blood oircabiling within the cranium, 
and to produce a sbrinkitig of the brain from this cause. 
Moreover, we have only to obaervo its effects npon the 
human subject to be convincL-d that this is one of the 
most important results of its cmpluymeut. The flushed 
face, the throbbing of the Ciirotids and teniporals, the 
safliision of the eyes, the feeling of fullness in the bead, 
nil disappear iis if by magic under its use. Il niny be 
given in doses of from ten to thirty grains — the latter 
quantity is seldom required, but may be ta^en with per- 
fect safety in severe eases. 

Opium I very seldom employ in the treatment of 
wakefulness, from the facts that its effecia vary so greatly 
ia accordance with the doi^e, and that its action is not 
limited to the Rimple induction of sleep. There are casea, 
however, in which its inlluence is decidedly beneficial. 
Care should bo taken to give it in suUiciently Urge but 
not excessive quantities. The inlluence of opium in 
lessening the amount of blood in the brain is very dis- 
tinctly recognized by Dr. Uaudfield Jones, and also by 
)r. Alfred Stilli^.* Both these authors account in this 
fmanner for its hypnotic effect. Ait has been shown, my 
owD experiments tend strongly to confirm this reasoning. 
Jljfotcj/amus is more generally admissible. It is es- 



* TbanpRUlIcii nnd Materl* Mailioa, 2d ocilllon. flillAdalplils, 
IBM. Vol. ii. page 669. 
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pecially iiiflwntcd in Uiose enses whicli nrc uccompnnicd 
bygrciit uervoiis irritability. It ia dillicult to obtain nay 
prepitrtktion of tlii^ <lnig whicb retains its virtues. I 
have iimiiiliy employeil tbe tirictiire in doses of from one 
to iwd tirnclims. I ilo not tbink, however, that it pos- 
Besses any uilvantnges over broniide of potitsstum, or 
tbitt it is even eqaal in any reapeot to tbia itgcnt. 

In Tegiinl to va/erian, fissa/a'tida, iinil other oii(m;j(7«- 
modicHf I hu,ve nothing to siiy in comuiendiitiou. Tonics 
are, however, ulmost alwiiys nsefn], even in tbe fiotivo 
form of the aft'eotiou. Auioug ibem quinine and iriwi 
are more generiiliy iiidiciited. 

When wakefulness is a conseqnence of functional de> 
rangeinent of distant organs, the measiirea of relief must 
be directed to the cure of the primary disease, in order 
to produce any permanent alleviation of the oerobrul 
difficulty. 

In those ciises of insomnia dependent upon severe and 
long-continued mental oxertion, all means will fail to 
remedy the trouble unless the affected iudividnul oijnsents 
to use bis bruin in a rational manner. Prnper intervals 
of rehixatiou should be insi^teil upon, and in some eases 
it may he necessary to suspend all intense intellectual 
effort for a time. When the means will permit, travel 
can always be undertaken with advantage. It is Hur- 
prisiug sometimes to see how rapidly the brain recovers 
its tone, and the system generally recuperates through 
the change of associations and scenes incident to travel. 

The disposition of the age seems to be to ignore the 
fact tliut the nervous system can exhaust itself by ex- 
cessive intellectual labor. A short time since iiitclligcncfl 
was received from abroad that one of the mo»t di*lin- 
guisbed men of Great Britain bad committed suicide, in 
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consequence of insanity produced by overexertion of 
his mind. Thus one more victim is added to the long list 
of those who have disregarded the laws of their being ; 
and again we are reminded that there is a limit to the 
exercise of oar intellectual powers, beyond which we 
cannot pass with safety.* 

* The instance alluded Lo, that of Admiral Fttirof. is thus oom- 
meolcd upon b; the Spictalor of Maj 6th, 1865 : 

"Admiral Fttzro;, the well-known meteorologist, committed sai- 
oide on Monday morning at his own bouse. He bad overworked 
himself of lal«; found that be was losing bis memory; became 
sleepless, and resorted to opium to obtain ease, which aggravated his 
symptoms. His doctor had warned bim that he ran great risic of 
paralysis, but from a false tenderness did not at onoe compel bim to 
give up labor." 

The London JReviea of the same date says : "He (Admiral Fitzroy) 
acquired iJiat terrible inability to sleep, which is one of (Jie most 
dreadfal of those means by wbiob nature aienges tbe abuse of the 
menial powers, and he was forced to tale opium at night; at one 
time to an extent which threatened serious consequences." 
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